Tarim Ekonomisi Dergisi

Tarrm Ekonomisi Dernegi ISSN 1303-0183
Turkish Agricultural Economics Association e-ISSN 3023-5596

Turkish Journal of Agricultural Economics

Cilt/Volume 31 Sayi/Issue 2 Aralik/December 2025




i

Tarim Ekonomisi Dergisi TR Dizin, Scopus,
EBSCO Business Source Complete ve The American Economic Association -
Econ Lit veri tabanlarinda taranmaktadir.
Turkish Journal of Agricultural Economics is indexed in TR Dizin,
Scopus, EBSCO Business Source
Complete and the American Economic Association - Econ Lit.

== FconLit

www.econlit.org

~1Business
so8Source*
Jzus]Complete

TDOizine

Tarim Ekonomisi Dergisi hakemli bir dergi olup yilda iki say1 yayinlanir. Derginin igerigi basim ya
da herhangi bir elektronik yontemle ¢ogaltilamaz. Metinlerdeki ifadeler kaynak gosterilerek
yayinlarda kullanilabilir. Diger dergi igerigi kaynak gostermek kosulu ve Yaym Kurulundan izin
alinarak yayinlarda kullanilabilir.

Turkish Journal of Agricultural Economics is peer reviewed and published two times in a year.
No material published in the journal may be reproduced in any form (print, electronic database
etc.) Without the prior written permission of the editorial board. Information and views published in
the journal may be used only with proper referencing.

BAS EDITOR ADRESI / EDITORIAL OFFICE
Prof. Dr. Ferruh ISIN

Ege Universitesi Ziraat Fakiiltesi,

Tarim Ekonomisi B6liimii, 35100

Bornova, [zmir / TURKIYE

Tel 0232 311 1441

E-mail : editor@tarekoder.org
Web - https://dergipark.org.tr/tr/pub/tarekoder

BASIM YERI / PRESS
Ege Universitesi Basimevi Miidiirligi

BASKI TARIHI
25 Aralik 2025

T.C. Kiiltiir ve Turizm Bakanlig1 Sertifika No:


mailto:editor@tarekoder.org

ISSN 1303-0183
e-ISSN 3023-5596

TARIM EKONOMISI DERGISI
TURKISH JOURNAL OF AGRICULTURAL ECONOMICS

Cilt/ Volume 31 Say1/Issue 2 Aralik / December 2025

YAYINLAYAN /PUBLISHED BY

Tarim Ekonomisi Dernegi / IZMIR-TURKEY

BAS EDITOR- EDITOR IN CHIEF

Prof. Dr. Ferruh ISIN

BAS EDITOR YARDIMCISI-DEPUTY-EDITOR-IN-CHIEF

Prof. Dr. Géksel ARMAGAN
Prof. Dr. Haydar SENGUL

ALAN EDITORLERI-FIELD EDITORS

Prof. Dr. Erkan AKTAS
Prof. Dr. M. Metin ARTUKOGLU
Prof. Dr. Murad YERCAN
Prof. Dr. Gokhan CINAR

EDITOR DANISMA KURULU/EDITORIAL ADVISORY BOARD

Prof. Dr. Cemal ATICI — Adnan Menderes University, Aydin, Turkiye
Prof. Dr. Vedat CEYHAN -Ondokuz May1s University, Samsun, Tiirkiye
Prof. Dr. Maharram HUSEYNOYV - Azerbaijan State Agricultural University, Azerbaijan
Prof. Dr. Halil KIZILASLAN - Gaziosmanpasa University, Tokat, Tiirkiye
Prof. Dr. Konstadinos MATTAS - Aristotle University of Thessaloniki, Greece
Prof. Dr. Emine OLHAN - Ankara University, Ankara, Tiirkiye
Prof. Dr. M. Necat OREN - Cukurova University, Adana, Tiirkiye
Prof. Dr. Gokhan UNAKITAN - Tekirdag Namik Kemal University, Tekirdag, Tirkiye
Prof. Dr. Ibrahim YILMAZ - Akdeniz University, Antalya, Tiirkiye
Assoc. Prof. Dr. Yiorgos GADANAKIS - University of Reading, United Kingdom
Dr. Aung Tun OO - University of Urbino, Italy

YAZIM ve DIiL EDITORU / SPELLING & LANGUAGE EDITOR
Dr. Ogr. Uy. M.Cagla ORMECI KART
Ars. Gér. Ahmet SEVIM

i



BILIMSEL HAKEM KURULU / REFEREES OF THIS ISSUE

Canan ABAY
Esma ACAYIP
Hakan ADANACIOGLU
Gokhan AKEL
Erkan AKTAS
Yasin ALTAY
Goksel ARMAGAN
Mehmet Metin ARTUKOGLU
Cemal ATICI
Hiiseyin Fatih ATLI
Zeki BAYRAMOGLU
Engin CAKIR
Murat CETIN
Gokhan CINAR
Tayfun CUKUR
Hasan Gékhan DOGAN
Okan GAYTANCIOGLU
Duran GULER
Erdogan GUNES
Serkan GURLUK
Ferruh ISIN
Bektas KADAKOGLU
Buket KARATURHAN
Bahri KARLI
Filiz MALKOC
Seyit Ali MICOGULLARI
Maya MOALLA
Mustafa OZCAG
Muhsin OZDEMIR
Mehmet Ozan OZDEMIR
Altug OZDEN
Fatih OZDEN
Tayfun OZKAYA
Tayfun OZTAS
Mehmet Arif SAHINLI
Haydar SENGUL
Sibel TAN
Hiiseyin TASTAN
Tolga TiPi
Yasar UYSAL
Ayse UZMAY
Murad YERCAN



TARIM EKONOMISi DERGISI
TURKISH JOURNAL OF AGRICULTURAL ECONOMICS

ICINDEKILER / CONTENTS

Cilt / Volume 31 Say1/Issue 2 Arahik / December 2025

Arastirma Makaleleri / Research Articles

The status of farmers benefiting from agricultural support: Eastern Mediterranean Region — Mersin

Cifteilerin tarimsal desteklemeden yararlanma durumu: Dogu Akdeniz Bolgesi-Mersin

Sifa OZKAN, Sevgi Tiiziin RAD 205
Gender inequality and economic growth: An analysis of OECD countries

Cinsiyet esitsizliginin ekonomik biiylime {izerine etkisi: OECD 6rnegi

Damla GEBOLOGLU, Berna TURKEKUL 221

Gediz Havzasinda iiriin deseninin ¢ok amach dogrusal programlama yaklasimi ile optimizasyonu
Optimization of cropping pattern in Gediz Basin using multi-objective linear programming approach
Volkan HACISULEYMAN, Mehmet OZGER 237

Siit isletmeleri ve manda konusunda yapilan ¢calismalarin bibliyometrik analizi
Bibliometric analysis of studies on dairy farming and buffalo
Kader KARABULUT, Bakiye Kilig TOPUZ. 245

Kiiciik iireticinin hayatta kalma stratejisi olarak “seraciik”: Bir durum ¢alismasi
“Greenhouse production” as a survival strategy of small producers: A case study
Hakan ARSLAN. 257

Forecasting crop yields with climate and economic variables: A machine learning approach for Tiirkiye
Iklimsel ve ekonomik degiskenlerle iriin verimi tahmini: Tiirkiye igin makine dgrenmesine dayali bir yaklagim

Baz1 Avrupa iilkeleri ve Tiirkiye'nin tarimsal ¢evre ve ekonomi gostergelerine dayah performanslarinin CKKV
yontemleri ile degerlendirmesi

Evaluation of the performance of some European countries and Turkey based on agricultural environment and economic
indicators using MCDM methods

Gozde KOCA 285

Tiirkiye’de tarimsal iiriin ve gida fiyatlarim etkileyen kiiresel degiskenler: Yapisal Vektor Hata Diizeltme

Modeli ile bir analiz

Global variables affecting agricultural product and food prices in Tiirkiye: An analysis with Structural Vector Error Correction
Model

Kurtulugs MERDAN 301

From participation to well-being: the welfare effects of cooperative membership among food farmers in

Indonesia

Katilimdan refaha: Endonezyali gida iireticisi ¢iftciler arasinda kooperatif {iyeliginin refah etkileri

Syauqi Agung FIRMANDA, Fatahullah FATAHULLAH, Mohammad Wahyu FIRDAUS 321

Misir iireticilerinin iiriinlerini satis tercihlerinde etkili olan sosyo-ekonomik faktérler: Adana li 6rnegi
Socio-economic factors influencing maize producers’ marketing channel choices: The case of Adana Province
Burhan OZALP 335

Anatomy of agricultural export performance: Sectoral evidence from Tiirkiye
Tarim ihracatinda performansin anatomisi: Tiirkiye lizerine sektorel bulgular
Taner TAS, Kubilay Cagri YILMAZ 349




ICINDEKILER / CONTENTS

Cilt/ Volume 31 Say1/Issue 2 Aralik / December 2025

Arastirma Makaleleri / Research Articles

How do crop and livestock production affect carbon emissions? Empirical evidence from Tiirkiye
Bitkisel ve hayvansal iiretim karbon emisyonlarini nasil etkiler? Tiirkiye’den ampirik kanitlar

Evaluation of financial statements of agricultural sector companies listed on Borsa istanbul under high inflation
conditions

Tarim sektdriinde enflasyon muhasebesinin etkileri: Borsa Istanbul’da yer alan sektdr firmalari iizerine bir inceleme

Alper Tunga ALKAN, Hakan ACE R 375
Tarimsal verimlilik, ekonomik biilyiime ve karbon emisyonu arasindaki iliski: Tiirk Cumhuriyetlerinden

kanmitlar

The relationship between agricultural productivity, economic growth and carbon emissions: Evidence from the Turkic
Republics ) )

Mehmet UCAR, Miicahit ULGER, Mert Anil ATAMER, Hakan ALPTURKER 389
Determinants of online marketing channel choice among small and micro community enterprises in Thailand
Tayland'daki kiigiik ve mikro topluluk isletmeleri arasinda ¢evrimici pazarlama kanali se¢iminin belirleyicileri
Narawut RAPANKUM, Thanada KONKAN, Chanoknan SRILAPAT, Kumaree KHODMECHAI, Kanjanaporn NILJINDA,
Laddawan LER TTUN T HU K 405
A comparative analysis of the affordability of healthy diets across Tiirkiye and BRICS countries using CoCoSo

and MARCOS methods

CoCoSo ve MARCOS yontemleri kullanilarak Tiirkiye ve BRICS iilkeleri arasinda saglikli beslenmenin karsilanabilirliginin
kargilagtirmali analizi

The effect of global value chains on the agriculture sector: An evaluation for Tiirkiye
Kiiresel deger zincirlerinin tarim sektdriine etkisi: Tiirkiye {izerine bir degerlendirme

Etki degerlendirme ve kirsal konulu akademik ¢alismalarin bibliyometrik analizi
Bibliometric analysis of academic studies on impact evaluation and rural issues

Food nationalism, price and fraud in imported agricultural product preference
Ithal tarim {riinleri tercihinde gida milliyeteiligi, fiyat ve sahtecilik
Mine SONMEZAY 465

Vi



ISSN 1303-0183
e-ISSN 3023-5596

Tarim Ekonomisi Dergisi

Turkish Journal of Agricultural Economics

The status of farmers benefiting from agricultural support: Eastern
Mediterranean Region — Mersin

Sifa OZKAN
Orcid: 0009-0007-0392-6473

Dogus University, Vocational School, Foreign Trade, 34764, Umraniye, Istanbul, T tirkiye

Sevgi Tiiziin RAD
Orcid: 0000-0003-0111-8417

Mersin University, Faculty of Economics and Administrative Sciences, Department of Economics, 33343, Yenisehir, Mersin, Tiirkiye

Makale Kiinyesi

Abstract

Arastirma Makalesi /
Research Article

Sorumlu Yazar/
Corresponding Author
Sifa OZKAN
sifaozkan@dogus.edu.tr

Gelis Tarihi / Received:
20.03.2025

Kabul Tarihi/ Accepted:
07.07.2025

Tarum Ekonomisi Dergisi
Cilt: 31 Sayi: 2 Sayfa: 205-219

Turkish Journal of
Agricultural Economics
Volume: 31 Issue: 2 Page: 205-219

DorI
10.24181/tarekoder.1662260

JEL Classification: D03, 010,
013, 018

Objective: The presence of risks and uncertainties in agriculture underscores the importance of support
mechanisms for ensuring the sustainability of farmers' agricultural activities. Mersin Province possesses high
potential in terms of agricultural output. This study aims to examine the relationship between the demographic
characteristics of farmers in rural Mersin, the size of agricultural holdings, and the extent to which farmers
benefit from agricultural support instruments. However, the scope of support mechanisms considered in this
study has been limited to those applicable within the research area.

Design/Methodology/Approach: In this study, data were collected through face-to-face surveys conducted
with 297 farmers engaged in agricultural production within the borders of Mersin Province during the 2020
period. The survey results were evaluated using the Chi-square analysis. The farmers’ utilization of
agricultural support schemes was analyzed in relation to the size of their agricultural holdings and their
demographic characteristics.

Findings: The study revealed that determining the amount of agricultural support based on farm size
specifically, increasing the support amount as farm size decreases can effectively guide production activities
through support mechanisms. It was also determined that the type of supported products and the amount of
support should be announced prior to the planting season, and payments should be made before planting
begins.

Originality/Value: Studies that examine how agricultural supports are utilized based on farmers’
demographic characteristics and farm sizes are limited in the literature in Tiirkiye. The absence of a study on
this topic specifically in Mersin province highlights the originality of this research.

Keywords: Agricultural enterprise, agricultural support, farmer behavior, farm size, Mersin.

Ciftcilerin tarimsal desteklemeden yararlanma durumu: Dogu Akdeniz Bélgesi-
Mersin

Ozet

Amag: Tarimda risklerin ve belirsizliklerin olmasi, ¢iftgilerin tarimsal faaliyetlerinin stirdiiriilebilirligi
acisindan desteklemeleri 6nemli hale getirmektedir. Mersin ili tarimsal ¢ikti agisindan yiiksek potansiyele
sahiptir. Bu arastirmada Mersin kirsalinda “giftgilerin demografik” ozellikleri ile “tarim isletmelerinin
blyukligi” ve “destekleme araglarindan” giftcilerin  yararlanma durumlarimin ortaya konulmasi
amaclanmistir. Ancak destekleme araglari, arasgtirma alaninda gegerli olan araglarla smirlandirilarak
incelenmistir.

Tasarim/Metodoloji/Yaklasim: Bu ¢alismada, Mersin il sinirlant i¢inde 2020 doneminde tarimsal tiretim
faaliyetinde bulunan 297 ciftciyle yiiz yiize yapilan anketlerle veriler toplanmistir. Anket sonuglarinin
degerlendirilmesinde Ki-kare analizi kullanilmus; ciftcilerin tarimsal desteklemelerden yararlanma durumu,
tarimsal isletme bilyiikliigiine ve ¢iftgilerin demografik 6zelliklerine gore analiz edilmistir.

Bulgular: Calismada; destekleme miktarinin isletme biiyiikliigiine gore belirlenmesinin yani isletme dlgegi
kiigiildiik¢e destekleme miktarmin artmasi, destekleme araglari ile tiretim faaliyetlerinin yonlendirilebilecegi,
desteklenecek iiriin ve destek miktarinin iiriin ekiminden 6nce agiklanmasi ve 6demelerin ekimden 6nce
yapilmasi gerektigi saptanmustir.

Ozgiinliik/Deger: Tiirkiye’de tarimsal desteklemelerin giftilerin  demografik ozellikleri ve tarim
isletmelerinin biytikliigi gore destekleme araglarindan yararlanma durumlarmm ortaya koyan calismalar
literatiirde sinirlidir. Mersin ilinde bu konuda yapilan bir ¢alisma bulunmamasi arastirmanin 6zginligiini
ortaya koymaktadir.

Anahtar kelimeler: Tarimsal isletme, tarimsal destek, ¢ift¢i davranislari, isletme 6lgegi, Mersin.
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INTRODUCTION

Determining the factors influencing farmers’ decisions regarding what to produce, how to produce, and how
much to produce is crucial for the development of effective policies. Due to the complexity of the decision-making
process and the multitude of factors involved, there is no universal technique that guarantees optimal decision-making
(Lee et al., 1999). While certain decisions in the decision-making process are made consciously, others are influenced
by subconscious factors (Sadler-Smith & Sparrow, 2008). In particular, for enterprises whose livelihood depends
solely on agriculture, various elements such as agricultural subsidies, natural conditions, market dynamics, marketing
challenges, and price fluctuations in agricultural products significantly influence their decision-making processes.
Boratav (1980, p. 92) also emphasizes that relative prices play a decisive role in farmers’ choices regarding input use
and crop composition. Jaffe (1989) highlights the importance of price stability in production decisions, while Briggs
(1991) identifies soil suitability as a critical factor. Similarly, Talawar and Rhoades (1998) underscore the significance
of land conditions as a primary determinant. Giinden & Miran (2008) and Yildirim (2024) identified that farmers are
primarily concerned with the question of which crops and quantities yield the highest income. Abaci (2018) also
indicates that farmers tend to prefer crops with the highest productivity and profitability, while physical factors such
as soil type, structure, and land morphology also play a significant role. Ikikat Tiimer et al. (2012) emphasize that
farmers’ income influences their decisions regarding what and how much to produce in the subsequent year.
Furthermore, various studies have concluded that, in addition to economic factors, socio-psychological characteristics
also significantly affect farmers’ decision-making processes (Featherstone & Goodwin, 1993; Stirm & Pierre, 2003;
Igbal et al., 2006; Bragg & Dalton, 2004).

As a result of leaving the agricultural sector to the natural functioning of the capitalist economy, it has become
increasingly difficult for farmers who rely solely on agriculture for their livelihood to sustain their activities. Following
the implementation of neoliberal policies in the 1980s, agriculture has distanced itself from national policies and come
under the control of transnational corporations and organizations. Neoliberal policies in Tiirkiye have rendered farmers
dependent on industrial agricultural inputs, and subsequent modifications to agricultural support policies have
predominantly favored large-scale enterprises. The initial measure implemented as part of the neoliberal agenda on
January 24, 1980, was the restriction of the scope of support procurement. Whereas support procurement initially
covered 24 products in the early 1980s, this number was reduced to 10 products by 1990. During this period, not only
product price supports but also subsidies on input costs such as fertilizers and diesel were reduced (Onal, 2012:138).
In particular, following the commitments made to the IMF in the wake of the 1994 economic crisis, agricultural
supports and input subsidies were limited, leading to the determination of agricultural input prices by market
mechanisms. Subsequently, with the commitments made in 1999, nominal freezing of input subsidies occurred in
2001 and 2002, followed by their complete elimination.

The structural adjustment process, which had been in place since 1980, was accelerated and expanded in scope
following the February 2001 crisis, culminating in the integration into the international capitalist system with financial
liberalization in 1989. With the 2001 crisis, the implementation of the production-independent Direct Income Support
(DIS) program primarily benefited urban residents possessing large-scale landholdings. The DIS program was
abolished in 2008. In other words, neoliberal economic policies have led to changes in Tiirkiye’s agricultural support
policies. Since the 2000s, agricultural supports in Tiirkiye have generally been provided in the form of support
purchases/price supports, input subsidies, and product and credit supports. During the period between 2000 and 2009,
DIS was provided. Currently, the agricultural sector in Tiirkiye is supported through various support mechanisms.
Generally, these supports include Area-Based Payments, Biological and Biotechnical Control Support, Certified
Seedling Production Support, Domestic Certified Seed Usage Support, Agricultural Extension and Advisory Support,
among other agricultural-targeted supports, as well as Price Differential Payments and Livestock Supports.

The decision regarding crop production supports and certain other agricultural subsidies to be implemented
between 2025 and 2027 was published in the Official Gazette dated August 29, 2024, and numbered 8859.
Accordingly, for the first time, crop production supports were announced on a three-year basis and prior to the
production period. The concept of “Basic Support” is defined in the communiqué titled “Communiqué on Crop
Production Supports and Certain Other Agricultural Subsidies for the Years 2025-2027”, which was published in the
Official Gazette dated September 26, 2024, and numbered 32674. Under the new system, additional supports have
been provided to producers engaged in planned production. Moreover, subsidies for the use of certified seeds, organic
farming, and good agricultural practices have been enhanced. In addition, the price premium support (difference
payment) has been revised, and a new scheme has been introduced to promote biological and biotechnical pest control
by providing financial support ranging from 135 to 450 TRY per decare to producers utilizing pheromone traps.
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Furthermore, items such as soil analysis, licensed warehouse rent, transportation and quality analysis supports, and
organomineral fertilizer subsidies have been either newly introduced or strengthened within the system (Republic of
Tiirkiye Ministry of Agriculture and Forestry, 2024).

In 2024, agricultural support measures were presented in a more comprehensive manner, both in terms of the
allocated budget (91.6 billion TRY) and their content. The most significant increase was observed in deficiency
payments (premiums). In area-based support schemes, the per-kilogram support amount was raised for numerous
products. For instance, the support for wheat increased from 100 kurus/kg to 175 kurus/kg, and for barley, rye, etc.,
from 50 kurus/kg to 75 kurus/kg. In addition to fuel and fertilizer subsidies, the support amounts were also increased
for items such as organic farming, good agricultural practices, biological and organic fertilizers, agricultural extension
services, and the Farm Accountancy Data Network (FADN). Support has also been provided for shepherd employment
and certified seed usage. In this context, area-based fuel and fertilizer subsidies were also granted in Mersin in 2024
for crops such as wheat, maize, cotton, sunflower, and paddy, with increased support amounts (Republic of Tiirkiye,
Ministry of Agriculture and Forestry, 2024). However, this study limits its scope to agricultural support instruments
that are applicable within the research area.

Mersin Province, with an area of 15,853 km?, constitutes approximately 2% of Tiirkiye total land area. Of the
total land, 21% is classified as agricultural land. Meadows and pastures account for 4% of the total agricultural land,
while forests cover 52%. The arable land in Mersin comprises 21% (3,315.27 hectares) of the total area, with fruit
cultivation representing the largest share at 44%, followed by field crops and vegetable production (MV, 2023).
According to TurkStat, (2019), Mersin ranks fourth in terms of plant production value with 12.9 billion TRY,
following Antalya, Konya, and Sanlmurfa. Given Mersin's high potential in the agricultural sector, determining the
extent to which farmers benefit from agricultural support programs is crucial for enhancing the effectiveness of support
policies, which serve as instruments for ensuring the sustainability of production. Within this context, the study aims
to examine the relationship between farmers’ demographic characteristics, the size of agricultural enterprises, and the
extent of farmers’ utilization of support instruments in rural Mersin.

MATERIALS AND METHODS

The study population consists of farmers registered in the Farmer Registration System (FRS) who engaged in
agricultural production activities within the provincial boundaries of Mersin in 2020. Mersin comprises thirteen (13)
districts: Akdeniz, Anamur, Aydincik, Bozyazi, Camliyayla, Erdemli, Giilnar, Mezitli, Mut, Silifke, Tarsus, Toroslar,
and Yenigehir. Mezitli and Yenisehir are central districts with limited arable land suitable for agriculture. Although
some neighborhoods and villages within the Toroslar district engage in agricultural activities, the majority of the
population resides in the district center. Therefore, Mezitli, Yenisehir, and Toroslar districts were excluded from the
scope of the study. A total of 1,504 farmers registered in the Farmer Registration System (FRS) were identified across
the remaining ten districts.

The sample size of the study was determined using the simple random sampling method. In research, the
maximum sample size is typically 10% of the population, provided that the population does not exceed one thousand
individuals (Sharma, 2021). In other words, the calculated 10% value should not exceed one thousand. This sample
size enhances the representativeness of the sample and ensures more reliable results. Considering the possibility of
incomplete responses in the surveys, the sample size was determined by selecting 20% of the farmers registered in the
Farmer Registration System (FRS). Accordingly, neighborhoods representative of the agricultural structure of each
district were identified, and the sample size representing the target population was calculated as three hundred and
one (301). However, four (4) individuals did not participate in the study. Primary data were collected through face-
to-face interviews and surveys conducted with two hundred ninety-seven (297) farmers registered in the Farmer
Registration System (FRS) within the study area. The ethical approval for these survey forms was obtained from
Mersin University Social Sciences and Humanities Ethics Committee dated 28.12.2021. Additionally, national and
international publications, as well as reports and statistics from relevant national and international institutions and
organizations, were utilized.

Quantitative data were entered using the SPSS software package for analysis. Descriptive analysis and the Chi-
square test were employed to analyze the data in the study.
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RESULTS AND DISCUSSION

Characteristics of agricultural enterprises in the study area

In Tiirkiye 80.7% of agricultural enterprises are classified as small-scale, being less than 100 decares in size.
These small-scale farms cultivate 29.1% of the total agricultural land (TurkStat, 2018). Within the study area, small-
scale enterprises constitute 94.6% of all farms, with 87.2% of these having an operational size below 100 decares
(Table 1)

Table 1. Classification of agricultural enterprises by size (%)

Area (decare) Classification Frequency Percentage (%)
1 1- 499 Small Businesses 281 94.6
1.1 1-19 Dwarf Enterprises 160 53.9
1.2 20-49 Small Family Businesses 63 21.2
1.3 50-99 Medium-Scale Family Businesses 36 12.1
1.4 100-499 Large Family Businesses 22 7.4
2 500 - 4999 Medium-Size Enterprises 16 54
3 5000 and above Large Enterprises 0 -

The average farm size in the study area is 36.5 decares, approximately half of the national average of 60.1
decares. Additionally, 19% of the farms possess a single land parcel, while the remaining 81% operate on multiple
parcels. Farms with six or more land parcels constitute 18% of the total agricultural enterprises. The predominance of
small family farms and the fragmented nature of these holdings in the study area contribute to low productivity levels.
These farms continue agricultural production primarily through labor supplied by the farmer and their family, as small-
scale farmers and their families accept low labor returns. Topcu (2008) noted that in Tiirkiye, small-scale farms sustain
agricultural activities mainly to meet subsistence needs, with farmers and their families relying on this production for
their livelihood. Similarly, in the study region, agricultural production persists as a labor-intensive activity carried out
predominantly by the farmer and their family (96%).

In general, the characteristics and disadvantages of agricultural enterprises in Tiirkiye and specifically in the
study area of Mersin necessitate the provision of targeted support to farmers.

Utilization of agricultural support by farmers participating in the study

In Tiirkiye, the formulation of agricultural support policies is influenced by agreements and obligations with
international organizations such as the EU Common Agricultural Policy, IMF, World Bank, and WTO, as well as
changes in the agricultural structure, climate change, and environmental issues (Ataseven et al., 2020). The agricultural
sector is supported worldwide to ensure food supply security. Agricultural subsidies serve as an important tool to
increase farmers' income (Wu et al., 2019). In this context, the Agricultural Law enacted in Tiirkiye in 2006 states that
the budget allocation for agricultural supports shall not be less than 1% of the GDP, thereby declaring support for the
agricultural sector. However, between 2010 and 2022, the share allocated to agricultural support payments ranged
between 0.4% and 0.5% of GDP. In Tiirkiye, farmers can benefit from agricultural supports provided they are
registered in the Farmer Registration System (FRS) (Republic of Tiirkiye, 2021).

Currently, area-based supports, biological and biotechnical application supports, other agricultural-purpose
supports and incentives, and price differential payments are implemented in crop production; however, this study
focuses on the support instruments utilized within the research area.

As shown in Table 2, 84.5% of the farmers in the study area benefit from agricultural supports. It was
determined that farmers generally utilize ‘interest-subsidized credit’ support (78.7%) and ‘diesel and fertilizer’ support
(61.7%). Considering that the sample group of the study consists of farmers registered in the Farmer Registration
System (FRS), the 15.5% of farmers reporting that they did not receive any support payments suggests a lack of
awareness regarding payments such as diesel and fertilizer subsidies directly credited to farmers’ accounts.
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Table 2. Status of farmers' benefit from agricultural support

Supports Frequency Percentage %
Yes 251 84.5
Compensatory Payments 12 4.7
Premium Support 27 10.7
Seed Support 22 8.7
Seedling / Sapling Support 22 8.7
Diesel and Fertilizer Support 156 61.7
Soil Analysis Support 12 4.7
Interest Discounted Loan 199 78.7
Agricultural Consultancy 22 8.7
Agriculture Insurance Support 133 52.6
No 46 %15.5

The Ministry of Agriculture and Forestry has mandated soil analysis for agricultural lands exceeding 50
decares. However, in the study area dominated by small-scale farms, farmers do not typically conduct soil analyses.
Considering the low utilization rate of ‘soil analysis support’ in the study area (4.7%), it can be inferred that farmers
either lack awareness of the importance of soil testing or perceive it as unnecessary.

The utilization rate of agricultural insurance support in the study area was found to be relatively high at 52.6%.
This can be explained by the requirement imposed by banks that farmers must have agricultural insurance to access
low-interest credit support. Filli et al. (2015) reported a positive relationship between farmers’ agricultural insurance
uptake and their access to credit. Access to agricultural credit is a crucial tool for enhancing the productivity and
efficiency of small-scale farmers, thereby contributing to poverty reduction and improving farmers’ welfare levels
(Ololade & Olagunju, 2013; Tiiziin Rad & Aydogdu, 2019).

Farmers' views on support policies

Within the sample group, 85.2% of farmers considered the input and product support to be inadequate, while
50.5% found the credit support insufficient (Table 3). Similarly, Ozgelik & Ozer (2006) stated that the amounts of
fertilizer and fuel subsidies were inadequate to cover the production costs of farmers.

Table 3. Opinions on the amount of support

Input and product support (%) Credit support (%)

Adequate 6.1 25.9
Inadequate 85.2 50.5
Don't know and/or

don't buy 8.7 23.6

Opinions on the announcement time of support payments

It was determined that the timing of support payments is also crucial for ensuring the continuity of farmers’
production activities in the study area. Among the farmers, 39.1% (79 farmers) indicated that payments should be
made before planting; 7.9% during the planting period; and 3.5% after harvest (Table 4.).

Table 4. Timing of the disclosure of agricultural support payments

Frequency Percentage %
Spring 25 12.4
Summer 20 9.9
Autumn 23 114
Winter 32 15.8
Before planting 79 39.1
Between planting and harvest 16 79
After harvest 7 3.5
Total 202 100.0
Missing System 95
Total 297

As presented in Table 5, the relatively even distribution of support payments across different seasons can be
attributed to crop diversity and the practice of multiple harvests within a single year. Daldal (2016) also reported that
farmers incur the highest expenses during the sowing and land preparation phases and prefer to receive support
payments “before planting the crop.” Based on these findings, it can be asserted that the timely announcement of
support payments is crucial for ensuring the continuity of agricultural production activities.
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Additionally, 25.5% of the farmers expressed that payments should again be made prior to planting.

Table 5. Timing of support payments

Frequency Percentage %
Spring 28 13.7
Summer 25 12.3
Autumn 21 10.3
Winter 26 12.7
Before planting 52 25.5
Between planting and harvest 29 14.2
After harvest 23 11.3
Total 204 100.0

Opinions on the amount of support and how payments should be made

The amount of agricultural support is significant as it directly influences farmers’ cash flow and helps reduce
their reliance on debt (Latruffe et al., 2010). In this study, 55.1% of participating farmers indicated that support
payments should cover up to 50% of production costs. Additionally, 30.9% of respondents expressed a preference for
reductions in input prices. These findings highlight that high input costs remain a primary concern for farmers in the
region. Indeed, Kalabak & Aslan (2021) emphasized that when determining the components of agricultural support,
measures should be taken to reduce farmers’ production costs. In the research area, while farmers operating very
small-scale farms were generally unable to propose alternative support mechanisms, those managing medium-sized
enterprises expressed opinions suggesting the potential for different support strategies. Some of the identified
approaches include:

* Providing support payments based on production quantity,

» Taking production costs into account when determining support amounts,

» Granting support to farmers who present invoices for the products they have produced,
» Disbursing payments according to the type of crop produced,

» Allocating support based on farm size, with small family farms receiving relatively more support than larger
enterprises.

A statistically significant relationship was found between the preference for receiving support payments on a
per-decare basis and the perception of credit support (N = 216; y*> = 7.405; df =2; p <0.05).

Table 6. Agricultural support payments based on land area (decare) and credit support

Credit Support
I don't know, I
Sufficient Insufficient don't receive it Total
2, No Count 20 52 27 99
% § % within Subsidies 20.2% 52.5% 27.3% 100.0%
2 Should Be Allocated on
; E a Per-Decare Basis
5 8 % within Credit Support 38.5% 42.6% 64.3% 45.8%
53 Yes Count 32 70 15 117
&= % within Subsidies 27.4% 59.8% 12.8% 100.0%
E 2 Should Be Allocated on
&S a Per-Decare Basis
=]
x % within Credit Support 61.5% 57.4% 35.7% 54.2%
Total Count 52 122 42 216

% within Subsidies 24,1% 56.5% 19.4% 100.0%

Should Be Allocated on

a Per-Decare Basis

% within Credit Support 100,0% 100.0% 100.0% 100.0%

Among the farmers who stated that support payments should be based on land area (decare), 59.8% considered
credit support to be insufficient. In the study region, larger-scale farms benefit more from credit support compared to
very small and small family farms (Table 6). This can be explained by the fact that larger-scale farms have a greater
need for credit support to expand their operations, invest in agricultural infrastructure, and undertake other agricultural
investments.
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Problems experienced by the participating farmers in the process of benefiting from support payments

In the study area, 48.1% of the farmers reported experiencing problems during the process of benefiting from
support payments. It was observed that farmers often faced more than one issue. These problems can be categorized
as follows: 1) bureaucratic difficulties during the application process (19.9%), ii)high membership fees and other
associated costs (15.2%), and iii) the belief that support payments would not be made (4.4%) (Table 7).

Table 7. Problems experienced by farmers in the process of benefiting from support payments

Problems Percentage (%)

I have problems (Total) 48.1
Bureaucratic difficulties encountered 19.9
Length of the application period 10.8
High fees and other costs 15.2
Mortgage required in loan application 5.4
Land is shared 6.1
Officer apathy and ignorance 3.7
Low amount of support 13.1
Late payment of subsidy payments 3.0
I have no problems 51.9

Erdal & Giirkan (2013) and Aydin & Ozkan (2017) identified the time-consuming nature of formalities and
document preparation during the process of benefiting from support payments, as well as the insufficiency of the
support amounts, as major issues. Similarly, according to Altintas et al. (2020), access to education on agricultural
matters significantly influences farmers’ ability to benefit from support programs.

In the implementation of agricultural support policies, consideration should be given to the farm size and the
demographic characteristics of farmers in order to effectively achieve the intended objectives.

The relationship between benefiting from support without experiencing problems and agricultural farm
size

A statistically significant relationship was found between experiencing no difficulties in benefiting from
agricultural support payments and the size of agricultural enterprises within the sample group (N =297; %> = 31.583;
df=4;p <0.05).

Table 8. Farmers who do not experience difficulties in accessing agricultural supports and agricultural enterprise size

Agricultural Enterprise Size Total
2z = 2 2
g ER: % 3 E %8
g S 7 £ 3 £ 7 £ 2
sE 22 2zf  BE  ZF
=1 %2} %2} = @ =1
25 2 22 52 25
No Count 99 25 7 5 7 143
3 g % within I do not 69.2% 17.5% 4.9% 3.5% 4.9% 100.0%
Zo 3 experience difficulties.
| E % within Agricultural 61.9% 39.7% 19.4% 22.7% 43.8% 48.1%
2 % Enterprise Size
=2 Yes _ Count 61 38 29 17 9 154
g5 % within I do not 39.6% 24.7% 18.8% 11.0% 5.8% 100.0%
= & experience difficulties.
M % within Agricultural 38.1% 60.3% 80.6% 77.3% 56.3% 51.9%
Enterprise Size
Total Count 160 63 36 22 16 297
% within I do not 53.9% 21.2% 12.1% 7.4% 5.4% 100.0%
experience difficulties.
% within Agricultural 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Enterprise Size

Dwarf (small-scale) farms experience more difficulties compared to other farm types, while medium-sized
family farms constitute the group facing the least challenges. Larger-scale farms have greater access to input supports
such as seeds, pesticides, and fertilizers, as well as credit facilities (Aydin, 2001; Teoman, 2001). Similarly, in the
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study sample, larger farms benefit more from agricultural support programs. Notably, farmers owning dwarf farms
reported that some staff at the District Agriculture Directorate were unresponsive, attributing this to the small size of
their land.

Relationship between agricultural farm size and utilization of agricultural supports in the study area

The size of agricultural enterprises affects the utilization of support payments. Analysis conducted in the study
examining the relationship between farm size and difficulties experienced in benefiting from agricultural support
payments revealed a statistically significant difference (N =297; y? = 31.583; df = 4; p <.05) (Table 8). The group
experiencing the greatest difficulties in accessing support payments is the micro-enterprises, while medium-sized
family farms constitute the group facing the least challenges. As the scale of the enterprise increases, farmers tend to
benefit more from support payments. It has been determined that the generally low education level of farmers in micro-
enterprises hinders their ability to utilize agricultural support. In this context, the number of agricultural enterprises
benefiting from support payments according to their scale in the study area is presented in Table 9.

Table 9. Number of enterprises benefiting from subsidies by enterprise size

Types of Support Business Size
Medium-Size  Large
Small Businesses Enterprises Enterprises
Small Family Med'ium-Scale Large Family
Dwarf . Family Business
. Businesses .

Enterprises Businesses
Compensatory Payments 5 2 3 1 1 -
Premium Support 0 2 6 9 10 -
Seed Support 0 2 4 7 9 -
Seedling/sapling Support 15 2 2 2 1 -
Diesel and Fertilizer Support 58 35 28 21 14 -
Soil Analysis Support 5 1 4 2 0 -
Agricultural Consultancy
Support 6 7 5 2 -
Agriculture Insurance Support 59 32 21 10 11 -
Interest Discounted Loan
Support 101 42 27 15 14 -

In this study;

A significant difference was found between "enterprise size and product support" (N = 253; y?= 58.279; sd 4;
p< .05). This is as follows;

Table 10. Agricultural enterprise size and utilization of product support

Utilization of Product Support

No Yes Total

Dwarf Enterprises Count 121 5 126

% within Total Enterprise Size 96.0% 4.0% 100.0%

o % within Utilization of Product Support 56.0% 13.5% 49.8%
.% Small Family Businesses Count 53 3 56
Q % within Total Enterprise Size 94.6% 5.4% 100.0%
é % within Utilization of Product Support 24.5% 8.1% 22.1%
2 Medium-Scale Family Count 25 9 34
& Businesses % within Total Enterprise Size 73.5% 26.5% 100.0%
= % within Utilization of Product Support 11.6% 24.3% 13.4%
% Large Family Business Count 13 9 22
2 % within Total Enterprise Size 59.1% 40.9% 100.0%
é‘) % within Utilization of Product Support 6.0% 24.3% 8.7%
Medium-Size Enterprises Count 4 11 15

% within Total Enterprise Size 26.7% 73.3% 100.0%

% within Utilization of Product Support 1.9% 29.7% 5.9%

Total Count 216 37 253
% within Total Enterprise Size 85.4% 14.6% 100.0%

% within Utilization of Product Support 100.0% 100.0% 100.0%
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According to the results obtained;

» A significant difference was observed between dwarf enterprises and both medium family enterprises and
medium-sized enterprises,

* A significant difference was found between dwarf enterprises and large family enterprises,

» Significant differences were also observed between small family enterprises and medium family
enterprises, as well as between medium-sized enterprises and large family enterprises.

In other words, it was determined that medium-sized enterprises benefit the most from product support, while
dwarf enterprises benefit the least. Similarly, Giirkan (2012) stated in his study that the utilization of agricultural
support varies according to the size of the agricultural enterprise.

In the study, a statistically significant relationship was found between "enterprise size and input support" (N =
253; x*=125.800; df = 4; p < 0.05).

Table 11. Agricultural enterprise size and utilization of input support

Utilization of Input Support

No Yes Total

Dwarf Enterprises Count 56 70 126

% within Total Enterprise Size 44.4% 55.6% 100.0%

% within Utilization of Input Support 66.7% 41.4% 49.8%

] Small Family Businesses Count 21 35 56
(ﬁ % within Total Enterprise Size 37.5% 62.5% 100.0%
-2 % within Utilization of Input Support 25.0% 20.7% 22.1%
E; Medium-Scale Family Businesses Count 5 29 34
A % within Total Enterprise Size 14.7% 85.3% 100.0%
T:‘Z’; % within Utilization of Input Support 6.0% 17.2% 13.4%
= Large Family Business Count 1 21 22
;éo % within Total Enterprise Size 4.5% 95.5% 100.0%
< % within Utilization of Input Support 1.2% 12.4% 8.7%
Medium-Size Enterprises Count 1 14 15

% within Total Enterprise Size 6.7% 93.3% 100.0%

% within Utilization of Input Support 1.2% 8.3% 5.9%

Total Count 84 169 253
% within Total Enterprise Size 33.2% 66.8% 100.0%

% within Utilization of Input Support 100.0% 100.0% 100.0%

Accordingly;

* A significant difference was observed between dwarf and small family farms compared to medium-sized
family farms, with the latter benefiting more from input support (Table 11).

* A ssignificant difference was found between large family farms and medium-sized farms, with large family
farms benefiting more from input support compared to medium-sized farms (Table 11).

In other words, the group that benefits the most from input support is large family farms. The level of utilization
of input support increases as the enterprise size grows. Abay et al. (2017) also stated that enterprise size positively
influences the access to input support (such as fertilizer, diesel, etc.).

The decree regarding agricultural supports to be provided in 2022, published in the Official Gazette dated
October 20, 2022, stipulates that diesel and fertilizer support payments will not be made in cash to farmers. Instead,
the amount of support granted to the farmer will be loaded onto the farmer’s Ziraat Bank card, which can only be used
for purchasing diesel and fertilizer. This regulation has prevented farmers with other needs from accessing the funds
on their cards, placing especially small-scale farms at a disadvantage. The finding that large family farms are the
primary beneficiaries of input support in the study can be attributed to the effects of this decision.
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Demographic characteristics of farmers participating in the study and their utilization of agricultural
supports

In the study, the demographic characteristics of the farmers and their use of subsidies were analyzed and only
the results that were found significant as a result of the Chi-Square analysis are given below. According to this

» Farmer's "age group" and utilization of "crop support",
* Farmers' "level of education" and utilization of "input support",

» A statistically significant relationship was found between the farmer's "duration of activity" and his/her
utilization of "product support".

Table 12. Demographic characteristics of farmers

Variables Groups Frequency Percentage (%)
Age <30 years 10 34
31 - 40 years 44 14.8
41 - 50 years 98 33.0
51 - 60 years 92 31.0
61 years > 53 17.8
Education No education 5 1.7
Primary School 152 51.2
Middle School 54 18.2
High School 59 19.9
Higher Education 27 9.1
Duration of activity 10 years and below 25 8.4
11-20 years 61 20.5
21-30 years 75 253
31-40 years 70 23.6
41 years and above 66 22.2

The elderly population is generally defined worldwide as individuals aged 65 and over. In Tiirkiye, the elderly
population rate was approximately 9.5% in 2020, rising to 10.2% by 2023 (TurkStat, 2023). In Mersin, the elderly
population rate ranges between 8.0% and 10.9%, reflecting the national average (TurkStat, 2020). In this study, it was
determined that only 3.4% of the farmers were aged 30 or younger, while 17.8% were aged 61 and above (Table 12).
The proportion of elderly individuals within the sample group exceeds both the national and Mersin regional elderly
population rates. Taskaya, Top, and Oziidogru (2016) also found in their study that the average age of farmers was
50.26 years.

In the study region, 52.9% of the farmers were classified as having either no formal education or only primary
education, whereas 38% were identified as graduates of secondary or high school education levels (Table 12). When
examining the general population structure in Tiirkiye, the average educational level corresponds to middle school,
whereas the education level of farmers is lower. In his study, Gokdogan (2012) found that 50.8% of farmers had
primary school education and emphasized that, with the advancement of technology and changing agricultural
techniques, it is necessary to increase the education level to enable farmers to utilize these developments consciously
and effectively.

Farmers’ utilization of supports according to age group

In the study, when examining the relationship between 'age groups' and the utilization of 'product support,’' a
statistically significant relationship was found (N =253; ¥ = 11.054; df = 4; p < 0.05).

According to this result, the age groups 31-40 and 41-50 utilize product support less than the 61+ age group
(Table 13). In other words, the likelihood of benefiting from product support increases with age. It is thought that,
within the study area, as farmers age, they prefer to maintain their current positions and avoid taking risks; therefore,
compared to younger farmers, they tend to focus on the production of supported crops. Conversely, Topcu (2008)
reported that as farmers age, their willingness to benefit from agricultural support payments decreases.
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Table 13. Farmers' age groups and their utilization of product support

Utilization of Product Support

No Yes Total
30 years old and Count 7 1 8
under % within Age Group 87.5% 12.5% 100.0%
% within Utilization of Product 3.2% 2.7% 3.2%
Support
Age group 31 to 40 Count 27 1 28
years % within Age Group 96.4% 3.6% 100.0%
% within Utilization of Product 12.5% 2.7% 11.1%
Support
iy Count 79 9 88
(59 Age group 41 to 50 % within Age Group 89.8% 10.2% 100.0%
8 years % within Utilization of Product 36.6% 24.3% 34.8%
< Support
Age group 51 to 60 Count 70 13 83
years % within Age Group 84.3% 15.7% 100.0%
% within Utilization of Product 32.4% 35.1% 32.8%
Support
Age group 61 years Count 33 13 46
and above % within Age Group 71.7% 28.3% 100.0%
% within Utilization of Product 15.3% 35.1% 18.2%
Support
Total Count 216 37 253
% within Age Group 85,4% 14.6% 100.0%
% within Utilization of Product 100,0% 100.0% 100.0%
Support

In the study, when examining the relationship between "age groups" and "credit and other supports," it was
determined that the tested groups had similar characteristics, and no statistically significant relationship was found.
Similarly, Aksoy et al. (2010) reported no significant relationship between farmers' age and credit usage. In contrast,
Hayran and Giil (2018), in their study conducted in Mersin, found a significant and negative relationship between
farmers' age and credit utilization. They indicated that as farmers' age increases, the likelihood of using credit
decreases, and younger farmers have a higher probability of credit usage.

In the study, no significant relationship was found between "age groups" and the utilization of "input support."
However, Abay et al. (2017) determined the average age of farmers benefiting from input support to be 52 and reported
that the level of input support utilization increases with the farmer's age.

In the study, 68.7% of the farmers reported using the support payments for agricultural production activities,
whereas the utilization rate of these supports for agricultural investments was very low (1.3%) (Table 14). It can be
inferred that the 15% of farmers who stated they used the support payments to meet household needs and other
purposes are attempting to sustain production under difficult conditions.

Table 14. Uses of support payments

Area of Use Erllltrel:lrl;;rszz Percentage (%)
Agricultural production activities 204 68.7
Agricultural investments 4 1.3
Non-agricultural investments 7 24
Household expenditures 36 12.1

In the study, a statistically significant relationship was found between the age groups and the use of support
payments for agricultural production activities (N = 297; y? = 15.883; df = 4; p < 0.05).
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Table 15. Utilization of support payments in agricultural production activities and age group

Age Group
30 years Age group  Age group Age group Age group
old and 31to 40 41t0 50 51 to 60 61 years
under years years years and above Total
= No Count 4 23 29 18 19 93
33 % within Utilization 4.3% 24.7% 31.2% 19.4% 20.4% 100.0%
e PE in Agricultural
58 Production Activities
i i % within Age Group 40.0% 52.3% 29.6% 19.6% 35.8% 31.3%
=8  Yes Count 6 21 69 74 34 204
23 % within Utilization 2.9% 10.3% 33.8% 36.3% 16.7% 100.0%
8 E in Agricultural
T A~ Production Activities
- % within Age Group 60.0% 47.7% 70.4% 80.4% 64.2% 68.7%
Total Count 10 44 98 92 53 297
% within Utilization 3.4% 14.8% 33.0% 31.0% 17.8% 100.0%
in Agricultural
Production Activities
% within Age Group 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Farmers aged 30 and under use support payments for agricultural production activities less frequently compared
to those aged 51-60. It can be inferred that farmers over 51 are more cautious in this regard.

Farmer's education level and utilization of agricultural support programs

Based on the analysis conducted in the study, a statistically significant relationship was found between farmers'
education level and their utilization of input support. The extent to which farmers benefit from input subsidies varies
depending on their level of education (N = 253; > =10.162; df = 3; p <.05).

Table 16. Farmers' educational level and utilization of input support

Utilization of Input Support

No Yes Total
Primary School Count 53 84 137
% within Education Level 38.7% 61.3% 100.0%
% within Utilization of Input 63.1% 49.7% 54.2%
Support
Middle School Count 8 38 46
T; % within Education Level 17.4% 82.6% 100.0%
3 % within Utilization of Input 9.5% 22.5% 18,2%
g Support
g High School Count 19 29 48
_Lg) % within Education Level 39.6% 60.4% 100,0%
M % within Utilization of Input 22.6% 17.2% 19,0%
Support
Higher Education Count 4 18 22
% within Education Level 18.2% 81.8% 100,0%
% within Utilization of Input 4.8% 10.7% 8,7%
Support
Total Count 84 169 253
% within Education Level 33.,2% 66.8% 100.0%
% within Utilization of Input 100,0% 100.0% 100.0%
Support

Regarding the utilization of input support:

* A comparison between primary school and middle school graduates revealed a significant difference in
favor of middle school graduates.

* A comparison between middle school and high school graduates also indicated a significant difference in
favor of middle school graduates (Table 16).

In other words, the findings indicate that in the study region, educational attainment significantly influences
the utilization of input support, with farmers possessing secondary-level education benefiting more from such support.
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Similarly, Abay et al. (2017) noted that a farmer’s level of education increases the likelihood of accessing input
subsidies. As education levels rise, farmers gain improved access to information sources, become more aware of
available support schemes, and consequently benefit from a wider range of subsidies. Furthermore, the bureaucratic
complexity involved in applying for agricultural support payments underscores the importance of literacy.
Accordingly, literate farmers and those who have completed primary or secondary education are more likely to benefit
from agricultural support programs (Topgu, 2008).

CONCLUSION AND RECOMMENDATIONS

In this study, it was determined that 94.6% of agricultural enterprises in Mersin consist of small-scale farms,
and notably, 75% of these farms operate on land areas smaller than 50 decares. In this context, it can be asserted that
small-scale enterprises are unable to benefit from the cost advantages provided by economies of scale. Therefore, in
the study area, various agricultural support mechanisms are implemented, including Compensatory Payments,
Premium Support, Seed Support, Seedling/Sapling Support, Fuel and Fertilizer Support, Soil Analysis Support,
Interest-Subsidized Loans, Agricultural Consultancy Services, and Agricultural Insurance Support. To achieve the
intended outcomes of agricultural support payments, it is essential to take farm size into consideration in the design
and implementation of support policies.

As a result of the study, it was determined that farmers primarily benefit from "interest-subsidized credit" and
"fuel and fertilizer" support. The extent to which farmers utilize agricultural support varies according to the size of
the agricultural enterprise. Accordingly, medium-sized enterprises were found to be the main beneficiaries of product
support, whereas dwarf (very small-scale) enterprises were identified as the group benefiting the least. Moreover:

» Providing the same level of support to small-scale enterprises as to medium and large-scale enterprises
leads to income inequality.

» The group that benefits the most from input support (fertilizer and fuel) is large family farms. In other
words, small enterprises are the group that benefits the least from input subsidies.

* The group experiencing the most difficulty in accessing support payments is “dwarf enterprises,” which
fall under the category of small-scale farms.

* As part of agricultural production planning, a decree concerning crop production support for the three-year
period of 2025-2027 was published in the Official Gazette on August 29, 2024. However, upon examining this decree
and comparing it with the findings of the present study, it is anticipated that the expectations of farmers will not be
adequately met.

Recommendations:

Decision-makers should implement affirmative action measures to protect small-scale agricultural enterprises,
which are essential for the sustainability of agricultural production and the security of food supply.

Farmer participation should be ensured in the development and implementation processes of agricultural and
support policies, and their opinions should be actively sought. Furthermore, policy-making should be informed by the
findings and results of previous research in this field. Since such studies are generally conducted to assist
policymakers, drawing upon them is crucial to ensure the effectiveness and success of agricultural policies.
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INTRODUCTION

Gender refers to the physiological and biological differences between males and females. Gender inequality,
however, arises when these differences translate into systemic disadvantages in accessing rights, economic
opportunities, and social participation. Unlike biological sex, gender inequality is shaped by sociocultural norms,
varying across societies and over time (Risman, 2004). It reflects unequal power dynamics, leading to imbalanced
distributions of status and resources (Lucal, 1999; Savas, 2018). Persistent gaps in workforce participation, leadership
representation, and political influence display these disparities. Women’s underrepresentation in managerial roles and
political decision-making indicates fixed power imbalances (Ridgeway, 2009).

Globally, women face lower educational attainment, limited healthcare access, and occupational segregation
into lower-paid sectors. Despite comprising nearly half the world’s population, systemic marginalization confines
women to lower social statuses, restricting their access to essential services. In developing countries, particularly in
South Asia, the Middle East, and North Africa, gender disparities in labor markets and household bargaining power
remain pronounced (Klasen and Lamanna, 2009). For example, Nigerian women earned 60 cents for every dollar man
earned in 2007, while Indian women earned 64 cents (WDR, 2012). Even industrialized economies exhibit gaps:
female labor force participation and wages lag behind men’s (Blau and Kahn, 2013). Structural barriers further limit
women’s entrepreneurship, with male-owned firms generating higher profits (Bardasi et al., 2011; Bruhn, 2009).

Disparities in physical and human capital access increase labor market inequalities. In Western Kenya,
women’s equal agricultural productivity contrasts with their limited access to farming inputs (Alene et al., 2008).
Female-headed households in developing countries are less likely to own land, reducing agricultural output (FAO,
2011). Unpaid domestic labor, disproportionately borne by women, further restricts economic participation (Berniell,
M.L, Sanchez, P.C., 2011). Institutional biases in markets and policies perpetuate these gaps (WDR, 2012).

International efforts, such as the UN’s Sustainable Development Goals (SDGs), prioritize gender equality.
SDG 4 (education), SDG 5 (gender equality), and SDG 8 (decent work) aim to destroy barriers to women’s economic
and political participation. However, progress remains uneven. While primary education gender parity has been
achieved globally, secondary and tertiary enrollment gaps persist. The UNDP’s Gender Inequality Index (GII) and the
World Economic Forum’s Global Gender Gap Index rank Nordic countries (e.g., Iceland, Norway) as leaders, while
Turkey ranks 68th (GII) and 130th (Gender Gap Index), reflecting fixed disparities (UNDP, 2023; WEF, 2023).

The relationship between gender inequality and economic development is widely debated. Some studies link
educational disparities to underutilized human capital, heavy growth (Altuzarra et al., 2021). Others argue that gender
gaps in low-wage sectors enhance export competitiveness, potentially boosting economic growth (Busse and
Spielmann, Christian, 2006). Political underrepresentation of women correlates with higher corruption and inefficient
policies (Dollar and Kraay, 2003), though empirical evidence remains limited.

This study examines whether gender inequality hampers economic growth across 38 OECD countries (1990—
2021), focusing on education, labor markets, and political representation. Grounded in neoclassical and endogenous
growth theories, it assesses how misallocation of human capital and institutional biases affect productivity. Regression
analysis of OECD and World Bank data reveals that reducing educational gender gaps by 1% correlates with a 0.3%
GDP increase in developing OECD countries (Thévenon, et al., 2012). Rural women’s land ownership and access to
agricultural training explain 12% of productivity variation (Aguilar et al., 2015). Turkey’s low political representation
of women (18% in parliament) mirrors broader institutional challenges.

Hypotheses guiding this research include:

1. Gender inequality in education, employment, and politics negatively impacts economic growth.
2. These effects vary by a country’s development level and institutional context.

3. Rural women’s education and employment significantly influence agricultural productivity.

Policy recommendations include strengthening land rights for women, expanding vocational training, and
enforcing gender quotas in governance. In agricultural economies, closing gender gaps in resource access could boost
output by 5-7%, advancing SDG targets on poverty and food security (Croppenstedt et al., 2013; Huyer, 2016).

Gender inequality remains a universal challenge. No country achieves full gender parity, and development does
not linearly reduce disparities (Perrons, 1995). For agricultural economies, rural women’s limited access to education,
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land, and technology stifles productivity. Addressing these gaps requires targeted policies, such as land titling
programs and gender-sensitive agricultural training. By integrating gender equality into economic planning,
governments can unlock human capital, fostering sustainable growth. This study indicates the urgency of transforming
gender equality from a moral imperative into an economic catalyst, particularly in Turkey and similar contexts.

There is a substantial body of literature examining the relationship between gender inequality and economic
growth. These studies address the topic from both microeconomic and macroeconomic angles. This section focuses
exclusively on macroeconomic studies, in line with the objective of this research. The exclusion of micro-level
analyses is based on two considerations. First, while such studies offer insight into specific mechanisms and contexts,
their focus on individual countries limits the generalizability of their findings. Second, many of these works are not
easily incorporated into theoretical growth models.

Macroeconomic studies in this area fall into three broad categories. The first group examines how economic
growth can reduce gender inequality. The second group investigates the mutual interaction between gender inequality
and economic growth. The third group explores the impact of gender inequality on productivity and output at the
aggregate level.

The first group explains how rising national income may reduce gender disparities, especially in labor market
participation. Several mechanisms are suggested. (Becker and Lewis, 1973) argue that, as income rises, families shift
their focus from child quantity to quality, investing more in education per child. When a country reaches a certain
income threshold, fertility rates decline, enabling greater educational investments and facilitating women's entry into
the labor force.

Greenwood et al. (2005) propose that technological progress reduces the time women spend on unpaid domestic
work. With the adoption of household appliances, more women can participate in paid employment. Their model
shows that as the relative prices of appliances decline, households are more likely to substitute capital for labor in
domestic production. This explanation is extended in the work of (Attanasio et al., 2004; Jones et al., 2003; Olivetti,
2006; Rendall, 2010) who also consider the role of technological change in expanding women's labor market
opportunities. Goldin and Katz (2002) and Albanesi and Olivetti (2009) point out advancements in healthcare and
their effect on female labor participation.

Doepke and Tertilt (2009) offer a different perspective. In their model, men decide on women’s legal rights.
Although men may resist granting rights to their wives, they support rights for women generally, as this benefits their
daughters. This dynamic evolves with technological progress, which increases the returns to human capital and
incentivizes greater investment in daughters’ education. Fernandez (2009) builds on this logic with a focus on property
rights and the gradual expansion of women’s legal and economic status.

The second group of studies, particularly Galor and Weil (1996) presents a two-way relationship. In their
framework, economic growth reduces fertility and alters labor demand in favor of cognitive over physical skills. As
cognitive tasks become more valuable, women’s relative wages rise, encouraging their participation in the labor
market. This leads to lower fertility rates and higher capital per worker, which further accelerates growth. (Lagerlof,
2003) supports this view with a model in which social expectations and discriminatory norms form a coordination
game. As human capital becomes more central to economic performance, families gradually move toward more
gender-equal educational investments, reinforcing long-term growth.

The third group explores the adverse effects of gender inequality on total productivity. Esteve-Volart (2008)
demonstrates that excluding women from managerial roles lowers the average quality of management and reduces
human capital accumulation. This reduces innovation and technological progress. The exclusion of women from
formal employment altogether confines their abilities to unpaid household work, lowering aggregate productivity.

Cavalcanti and Tavares (2008) incorporate wage discrimination into a growth model that includes fertility,
savings, and labor supply. They show that a 50 percent increase in the gender wage gap could lower per capita income
by one-quarter. Cuberes, and Teignier (2012) drawing on a Lucas-type talent allocation model, simulate those
excluding women from management reduces output per worker by 12 percent, while excluding them entirely from the
labor force lowers per capita income by 40 percent. Their region-specific estimates show the highest losses in the
Middle East and North Africa.

Hsieh et al. (2019) develop a model that measures productivity loss from occupational frictions. Using U.S.
Census data, they estimate that reducing gender and racial disparities explained 17 to 20 percent of the U.S. output
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growth between 1960 and 2008. This result points out how reducing inequality can have measurable macroeconomic
benefits.

Empirical research has tested these theoretical models using growth regressions. Most findings indicate a
negative relationship between gender inequality and economic growth (Akbulaev and Aliyeva, 2020; Baerlocher et
al., 2021; Blackden and Bhanu, 1999; Hill and King, 1995; Klasen, 2000; Minasyan et al., 2019). A few studies report
the opposite, particularly in export-led economies where wage inequality has been associated with competitive
advantages (Cagatay and Ozler, 1995; Seguino, 2000a, 2000b). However, such cases often reflect short-term gains
rather than sustainable development.

Recent improvements in data availability have enabled robust cross-country comparisons. Studies using panel
and time series methods (Agénor and Canuto, 2015; Altuzarra et al., 2021; Kennedy et al., 2017; Kovalenko and
Topfer, 2021; Litmeyer et al., 2022) confirm that gender inequality in education and employment is consistently
associated with lower growth.

In Turkey, the relationship between gender inequality and growth has received growing attention. Palaz (2005)
finds that educational attainment increases women’s labor participation and social status. However, in rural areas,
many women work as unpaid agricultural laborers, limiting the impact of education. Urban women benefit more due
to access to formal employment. Ince (2011) shows that improvements in female education positively affect GDP and
reduce fertility. Onder and Onder (2012) emphasize that increased educational access leads to greater economic
participation. Yumusak et al. (2013) argue that gender inequality in education negatively affects growth, while higher
education levels increase women's labor market activity.

Most studies focus on specific aspects of inequality. However, isolating one dimension may lead to biased
results. To address this, the present study incorporates multiple indicators, including education, employment, and
political representation, into a unified framework. It aims to analyze how gender inequality affects growth across
OECD countries using updated data and a multidimensional approach.

DATA AND METHODS
Data

Data on the variables used in the models were obtained from the World Bank and UNDP databases for the
years 1990-2021. Table 1 presents the variables included in the models. We chose the variables in the models based
on their theoretical and empirical relevance to the study's objectives. We selected key independent variables like
secondary education enrollment, labor market participation, and political representation to represent various
dimensions of gender inequality. We chose dependent variables like GDP growth and agricultural value-added to
measure the overall and sector-specific economic impacts. We included agricultural employment among rural women
to emphasize their critical role in economic productivity, particularly in agriculture. Tertiary education enrollment
was not included in the analysis because data for many countries and years are missing in the WDI database. Including
this variable would have reduced the number of observations and weakened the panel structure of the model. Also,
the UNDP’s Gender Inequality Index uses only primary and secondary education data. Among these, secondary
education is the most relevant for capturing women's skills and participation in the labor market. For these reasons,
we focused on primary and especially secondary education, which offer more complete and comparable data across
countries and over time.

Table 1. Variables and Databases used in the Analysis

Variables Description Symbol Source

Gross domestic product GDP per capita ($1000) (constant 2015) GDP World Development Indicators
Gross capital formation Investment as a percentage of GDP (%) NV World Development Indicators
Population Population growth rate (%) POP World Development Indicators
Gender inequality index Gender inequality index GIL UNDP

Total imports and exports Total trade as a percentage of GDP (%) OPEN World Development Indicators
Women's representation rate Proportion of seats held by women in the national ~ SEATS  World Development Indicators

parliament (%)

Enrollment in primary school Female school enrollment rate (%) EDPRIM  World Development Indicators
Secondary education enrollment Female school enrollment rate (%) EDSEC  World Development Indicators
Female labor participation Female-male labor participation rate (%) RLFP World Development Indicators
Agricultural value added Agricultural value added ($1000) (constant 2015) AGDP World Development Indicators
Female employment in agriculture Female-male employment rate in agriculture (%) FLAB World Development Indicators
Female population Population, female (% of total population) FPOP World Development Indicators
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Methodology

This study examines the impact of gender inequality on economic growth across 38 OECD countries from
1990 to 2021 using dynamic panel data models. To address endogeneity and unobserved heterogeneity, we employ
the Generalized Method of Moments (GMM) estimator, which leverages lagged variables as instruments. Static panel
models (e.g., OLS, FE) are avoided due to their limitations in capturing dynamic economic relationships (Jiang and
Khan, 2023; Khan et al., 2021).

We first test variable stationarity using Levin-Lin-Chu and Im-Pesaran-Shin panel unit root tests. After
confirming non-stationarity at levels, first-differencing achieves stationarity. Pedroni’s cointegration test rejects a
long-run equilibrium, prompting the use of GMM.

Arellano-Bond’s GMM is applied to address autocorrelation and heteroscedasticity. The model uses lagged
endogenous variables as instruments, ensuring exogeneity. Key assumptions include zero-mean errors, absence of
higher-order serial correlation, and homoscedasticity. Arellano-Bond tests confirm first-order autocorrelation (AR1)
in differenced residuals and no second-order correlation (AR2), validating instruments. Hansen’s J test verifies
instrument exogeneity.

System GMM was also considered to improve estimator efficiency, particularly in the presence of persistent
explanatory variables. By combining equations in levels and first differences, and limiting the number of instruments
to avoid overfitting, the model yields reliable estimates. Coefficients are interpreted as dynamic effects, with lagged
dependent variables capturing adjustment processes over time.

Robustness of the results was evaluated through fixed effects models and alternative specifications. The
direction and significance of the key variables remained stable, indicating that the findings are not sensitive to the
choice of estimation strategy or additional controls. This strengthens confidence in the observed link between gender
inequality and economic outcomes across different contexts.

The use of dynamic panel techniques is especially relevant for gender-related variables, which often evolve
gradually and reflect long-term structural conditions. Incorporating lagged values allows the models to better capture
these dynamics and their cumulative effects on economic performance.

Overall, methodological design supports the generation of robust and policy-relevant results. The consistency
of findings across different estimators and model setups suggests that reducing gender inequality can contribute
meaningfully to economic growth. In the interconnected context of OECD countries, this also points to potential
benefits from coordinated regional policies.

Model specifications
Three models were developed to address distinct hypotheses.
Model 1: Aggregate Growth and Gender Inequality
Adapted from Karoui and Feki (2018), this dynamic model evaluates GII’s impact:
LGDP; = c¢ + o LGDP; 1 + BiLINV;; + B LPOP; + 3Gl + &t 1

wherei=1...... N, t=1...... T and &;; is the random error term. i denotes countries (OECD countries consisting
of 38 countries) and t denotes time. Since the model is a dynamic model, one lagged value of the dependent variable,
economic growth, is also included in the model. The lagged value of GDP is included to account for the dynamic
nature of economic growth and to control for path dependence over time. Investment as a percentage of GDP (LINV)
is a standard determinant in neoclassical and endogenous growth models, capturing the role of capital accumulation
in economic expansion. Investment (LINV) has a positive impact on economic growth. Population growth rate (POP)
is added to reflect demographic pressures and potential labor force effects, which may have either positive or negative
implications depending on resource allocation and employment absorption. The Gender Inequality Index (GII) serves
as the key explanatory variable, representing multidimensional gender disparities in education, labor market
participation, and political empowerment. Higher GII values reflect greater inequality, which is expected to constrain
growth by limiting the full utilization of human capital, lowering productivity, and reducing inclusive policy outcomes.
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Model 2: Disaggregated Gender Effects on Economic Growth

LGDP;; = a +f1 LGDP;i +foLINVi¢ + +B3LOPEN;; + BsLSEATS;; + BsLEDPRIM;; +B¢InEDSEC;; +
B7;LRLFP; + BsRegionsi; + €i

where LGDP is GDP per capita; LINV is gross capital formation (% of GDP); LOPEN is total imports and
exports (% of GDP); LSEATS is the share of seats held by women in the national parliament (%); LEDPRIM is
primary school enrollment; LEDSEC is secondary school enrollment; and LRLFP is the female-to-male labor force
participation rate. This model extends the analysis by disaggregating gender inequality into its fundamental
dimensions to examine their individual effects on economic growth. The dependent variable remains the logarithm of
GDP per capita (LGDP), capturing a country’s overall economic performance. The lagged dependent variable
(LGDP-1) accounts for inertia in economic growth processes. Gross capital formation (LINV) is included as a proxy
for investment, which plays a central role in capital accumulation and long-term productivity. Trade openness
(LOPEN), measured by the ratio of total imports and exports to GDP, reflects a country’s integration into global
markets and its potential to benefit from international trade, which may reinforce or mitigate gender disparities.

2

To capture gender-specific institutional and human capital factors, we include the proportion of parliamentary
seats held by women (LSEATS) as a proxy for political empowerment. Greater female representation in political
institutions may lead to more inclusive and growth-enhancing policies. Primary (LEDPRIM) and secondary
(LEDSEC) female school enrollment rates reflect different stages of educational attainment, which are crucial for
human capital development. While primary education is foundational, secondary education is more strongly associated
with labor market participation and productivity gains. Lastly, the female-to-male labor force participation rate
(LRLFP) measures gender disparities in access to economic opportunities. Including this variable allows the model to
account for how labor market inequalities influence growth.

Model 3: Rural Gender Dynamics
Focused on Hypothesis 3, this model assesses rural gender dynamics:
LAGDP; =a +[31 LAGDPi,h] +B2LFPAit + +[33LPOP11 + B4LEDPRIM11 + ﬁslnEDSECit + &Eit 3

In this model, LAGDP;; represents agricultural value added, LFPA; denotes the female to men labor
participation rate in agriculture, LFPOPit shows the female population, LEDPRIM;; indicates the female primary
school enrollment rate, and LEDSEC;; represents the female secondary school enrollment rate. The dependent variable,
agricultural value added (LAGDP), serves as a proxy for sector-specific economic output and reflects productivity
trends in the agricultural sector. The lagged dependent variable (LAGDPt-1) captures the dynamic structure of
agricultural development. The female-to-male agricultural labor participation rate (LFPA) is included to measure
gender disparities in rural employment. Given that women play a central role in agriculture in many OECD countries
particularly in family farming and informal labor, greater gender equality in employment is expected to enhance
efficiency and output. The female population share (LFPOP) captures demographic pressures in rural labor supply;
however, higher female population without corresponding access to education or employment may dilute productivity,
hence the anticipated negative sign. To assess the role of human capital, we include female enrollment rates at both
the primary (LEDPRIM) and secondary (LEDSEC) levels. Education enables rural women to adopt improved farming
practices, access extension services, and participate in value chains beyond subsistence agriculture. While primary
education provides basic literacy and skills, secondary education is more strongly linked to technology adoption,
financial inclusion, and engagement in non-traditional agricultural sectors.

To reveal the impact of gender inequality on economic growth in different countries, Regions dummy variable
is included in the model. OECD countries have different levels of development. Consequently, we group countries
into developed and developing categories. Finally, we group countries into Asian, European, and American groups to
measure the effect of being in different regions. These different groupings facilitate the analysis of the impact of
gender inequality on growth.

RESULTS

This study examines the relationships between economic growth, agricultural value-added, and gender
inequality in OECD countries using dynamic panel data methods. Three models were analyzed using both the Two-
Step Difference GMM and Two-Step System GMM techniques. The models incorporate key economic and social
indicators such as GDP, gender inequality, female employment rate, investment rate, population growth rate, trade
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openness, education levels, and the female population. These analyses aim to understand the impact of these variables
on economic growth and agricultural value-added, ultimately contributing to policy development.

The descriptive statistics of the data used in the study reveal the basic characteristics of the variables included
in the analysis. GDP shows a wide variation, reflecting the economic disparities among OECD countries. The value-
added of the agricultural sector reflects the differences in agricultural production capacity among countries. The
gender inequality index averages at a low 0.183, indicating generally low gender inequality in OECD countries. A
lower value for this index indicates greater gender equality within a country. Education-related variables, particularly
secondary and primary education levels, show that countries generally have high levels of education with high
averages. The investment rate averages 23.67%, constituting a significant component of economic growth, while the
population growth rate remains relatively low at an average of 0.6% (Table 2).

Table 2. Descriptive statistics of the variables (1990-2022)

Variable N Min Max Mean Std. Dev.
GIIL 1254 0.01 0.82 0.18 0.12
GDP 1254 3,693.73 11,2417.88 33,053.00 20,322.96
INV 1254 11.89 54.77 23.67 445
POP 1254 -2.57 6.02 0.60 0.82
OPEN 1254 15.72 393.14 86.62 52.03
SEAT 1254 2.36 50.42 23.13 11.11
EDPRIM 1254 77.27 124.96 101.93 5.34
EDSEC 1254 11.51 100.00 75.36 20.51
RLFP 1254 21.56 79.77 52.07 9.28
AGDP 1163 115,893,059.48 67,637,322,892.20 12,471,426,958.85 14,270,834,921.13
FPOP 1254 48.70 54.47 50.99 1.02
FLAB 1216 0.14 2.54 0.59 0.37

Source: Authors’ own calculations

The correlation analysis reveals the relationships between the variables used in the study. A strong negative
correlation (-0.73) was found between GDP and the gender inequality index. This suggests that countries with lower
gender inequality may experience higher economic performance. Similarly, a positive correlation (0.61) was observed
between secondary education level and GDP, supporting the notion that education level has a positive impact on
economic growth. There are no significant correlations between economic factors such as investment rate and trade
openness, suggesting that these variables may contribute to economic growth independently. No significant correlation
was found between population growth rate and other variables, indicating that the effects of population growth on
economic growth may be indirect or complex. The correlation analysis for Model III emphasizes the relationships
between agricultural value-added, education levels, female population, and rural female labor participation. The
results indicate generally weak or moderate relationships between the variables. A weak negative correlation was
observed between agricultural value-added and secondary education levels, while a weak positive correlation was
found with primary education levels. This suggests that the impact of education levels on the agricultural sector may
be complex. There is a weak negative correlation between the female population and agricultural value-added, whereas
a weak positive correlation was observed between rural female labor participation and agricultural value-added (Table
S1).

In regression analysis, it should be ensured that there is no multicollinearity between independent variables or
that it is so insignificant that it can be ignored. The Variance Inflation Factor (VIF) analysis assesses the presence of
multicollinearity among the independent variables in the models. VIF should be < 5 to check for multicollinearity. In
this case, multicollinearity can be ignored (Tatoglu, 2020). The VIF values are generally low, with all variables having
a VIF below 2, indicating no multicollinearity. For instance, the VIF value for secondary education level is 1.300, for
primary education level it is 1.541, and for the rural female labor participation rate it is 1.271. These values suggest
that there is no strong linear relationship between the independent variables, and the model's estimates are not suffering
from multicollinearity issues. Therefore, these results can be interpreted as a positive sign regarding the reliability of
the model (Table S2).

To ensure the validity of our econometric models, we first examined the stationarity of the variables in three
models. Non-stationary variables can lead to spurious regression results, making it crucial to verify that the data series
are stationary. We conducted panel unit root tests using the Levin-Lin-Chu and Im, Pesaran, and Shin (IPS) method,
which addresses some of the limitations of other panel unit root tests by allowing for heterogeneity in the
autoregressive coefficients across cross-sectional units. The results examined the stationarity of the variables at both
the level and first difference forms. Overall, it was observed that most variables were stationary at the level form.
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Specifically, key variables such as the gender inequality index, proportion of seats held by women, trade openness,
and population became stationary after taking the first difference, according to both Levin-Lin-Chu and Im-Pesaran-
Shin tests. These findings indicate that most of the variables used in the model contain a unit root but can be made
stationary with appropriate transformations (Table S3).

The panel cointegration analysis, examining both common AR coefficients (within-dimension) and individual
AR coefficients (between-dimensions), did not identify a cointegration relationship. The p-values for the panel v, rho,
PP, and ADF statistics range from 0.72 to 1.00, indicating that the results of all tests are statistically insignificant. This
suggests that there is no long-run equilibrium relationship between the analyzed variables (Table S4). Therefore, the
independent variables in the model are not expected to move together and follow a common trend in the long run. Due
to the absence of a long-run relationship in the panel cointegration analysis, Two-Step Difference and System GMM
analyses were conducted to investigate the short-run dynamics. In the first model examining the effects of gender
inequality on economic growth, GDP was used as the dependent variable, and the independent variables included the
gender inequality index, investment rate, and population growth rate. Two-Step Difference GMM analysis results
revealed that the previous period's GDP has a strong and positive effect on the current period's GDP (coefficient:
0.950, p < 0.001). This finding suggests that a country's past economic performance significantly shapes its future
growth dynamics. A negative relationship was found between the gender inequality index and economic growth. The
coefficient of the GII was found to be -0.027. This means that if the GII decreases by one unit (i.e., with increased
gender equality), economic growth will increase by 0.027 units. This shows that economic growth slows down in
countries with high gender inequality. Therefore, promoting gender equality is critical for sustainable economic
growth. The coefficient of the investment rate was found to be 0.005, indicating that a one-unit increase in the
investment rate will increase economic growth by 0.005 units. Investments are one of the fundamental elements
supporting economic development. The coefficient of the population growth rate is -0.023. This shows that a one-unit
increase in the population growth rate will reduce economic growth by 0.023 units (Table 3). A high population growth
rate may constrain economic growth by exerting pressure on available resources.

The Two-Step System GMM analysis for Model I yielded findings consistent with the Difference GMM results.
The gender inequality index continues to have a negative and significant effect on this model (coefficient: -0.020, p <
0.05). The investment rate also maintains its positive and significant impact on economic growth in the System GMM
analysis (coefficient: 0.005, p <0.001). However, the population growth rate does not show a significant effect on this
model (coefficient: -0.0006, p > 0.10) (Table 3). These results once again emphasize the importance of gender equality
and investment on economic growth but also suggest that the effects of population growth may vary depending on the
model specification. These findings suggest that gender equality is a crucial factor in economic development, and
increasing investments can support growth. It is also understood that population growth, if not controlled, can put
pressure on economic growth. Therefore, policies promoting gender equality and investment-friendly strategies are
essential for sustainable economic growth.

In both models, the Arellano-Bond tests indicate the presence of first-order autocorrelation but no second-order
autocorrelation in the model. The Hansen test confirms the validity of the instruments, and there is no over-
identification problem.

Model II provides a more comprehensive analysis compared to Model I, examining the impact of variables
representing the fundamental dimensions of gender inequality on economic growth. This model incorporates variables
such as trade openness, the proportion of women in parliament, primary education level, secondary education level,
and female labor participation rate. According to the Two-Step Difference GMM analysis, the positive effect of the
previous period's GDP on the current period is confirmed once again (coefficient: 0.684, p < 0.001). The coefficient
of trade openness is found to be 0.001, indicating that a one-unit increase in trade openness will increase economic
growth by 0.001 units. This finding suggests that global trade can enhance the economic performance of countries.
Increasing trade openness can support economic growth by strengthening countries' integration into global markets.
Secondary education level has a positive and significant effect on economic growth (coefficient: 0.004, p < 0.001)
(Table 3). This means that a one-unit increase in the secondary education level will increase economic growth by
0.004 units. Education, particularly at the secondary level, stands out as a crucial factor for economic growth.
However, primary education level, the proportion of women in parliament, and female labor participation rate did not
show a significant effect in this model. This suggests that the effects of education and gender equality policies may
be more pronounced at higher education levels and in different social contexts.

228



Gender inequality and economic growth: An analysis of OECD Countries

Table 3. The effects of gender inequality on economic growth (GMM analysis: DGMM and SGMM models)

Variables Model I Model 1T Model III
DGMM SGMM DGMM  SGMM DGMM SGMM
L.GDP 0.950" (0.017) 0.984™" (0.005) 0.684™" 0.8817" (0.058)
(0.001)
GII -0.027"" (0.008) -0.020™ (0.009)
INV 0.005"" (0.001) 0.005"" (0.001) 0.005™" 0.003"" (0.001)
(0.001)
POP -0.023™ (0.004) -0.0006 (0.004)
OPEN 0.0017"" 0.0003"" (0.000)
(0.000)
EDPRIM 0.0007 0.007"
(0.000) (0.004)
EDSEC 0.004™" 0.001
(0.000) (0.000)
SEATS 0.0003 0.002"
(0.000) (0.001)
RLFP 0.0006 0.0005
(0.001) (0.001)
L.AGDP 0.410™" 0.988"" (0.006)
(0.132)
EDPRIM -0.004™ 0.0005 (0.000)
(0.001)
EDSEC 0.007"" -0.0001 (0.000)
(0.001)
FPOP 0.008 0.004"™ (0.002)
(0.041)
FLAB 0.042 -0.003 (0.012)
(0.085)
2.DEVELOP -0.182 0.182
(0.034) (0.114)
2.REGION 0.0257 (0.012)
3.REGION -0.008 (0.017)
Wald test 6660.77 6.64¢+06 797.13 1.22e+06 16.91 6.38¢+06
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Observations 1178 1216 1178 1216 1087 1125
No of'id 38 38 38 38 38 38
AR(1) -4.46 -4.61 -3.85 -4.17 -2.80 -3.81
(0.000) (0.000) (0.000) (0.000) 0.005 (0.000)
AR(2) -1.48 -1.23 -0.72 -1.22 -0.34 0.01
(0.139) (0.218) (0.471) (0.224) (0.737) (0.989)
Sargan test 548.11 144.81 476.68 80.81 76.52 65.05
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Hansen test (overid) 37.32 27.38 37.46 25.15 34.66 35.80
(0.168) (0.007) (0.164) (0.014) (0.255) (0.215)
Hansen test excluding group 36.94 27.37 36.65 25.15 31.27 35.69
(0.096) (0.004) (0.035) (0.009) (0.218) (0.183)
Hansen test difference 0.38 0.01 0.81 0.00 3.39 0.11
(0.945) (0.936) (0.997) (0.989) (0.495) (0.741)

Source: Authors’ own calculations

The Two-Step System GMM analysis results for Model II are largely consistent with the Difference GMM
results. However, the effects of trade openness and secondary education level remain statistically significant only at
the borderline in the System GMM analysis. Trade openness still shows a positive and significant effect on economic
growth in this model (coefficient: 0.0003, p < 0.10). Nevertheless, the investment rate continues to have a positive
and significant effect on economic growth in this model as well (coefficient: 0.003, p <0.01) (Table 3). These findings
emphasize the importance of education and trade policies that support economic growth. However, it is understood
that the impact of education is more pronounced at the secondary education level, and investments made at this level
can contribute more to economic growth. Therefore, education policies should specifically target the secondary
education level. The Arellano-Bond tests for the validity of the model confirm that there are no autocorrelation
problems, and the Hansen test confirms the validity of the instruments and no over-identification problem (Table 3).

Model III investigates how gender inequality impacts the value added of the agricultural sector in OECD
countries, using agricultural value added as the dependent variable. Independent variables include female population,
primary and secondary education levels, and the rural female labor participation rate. The Two-Step Difference GMM
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analysis reveals several key findings. First, past agricultural value added significantly predicts current agricultural
value added (coefficient: 0.410, p <0.01), indicating that performance in this sector relies heavily on historical trends.
Interestingly, primary education level negatively affects agricultural value added (coefficient: -0.004, p < 0.05),
suggesting that low education levels can hinder productivity. Conversely, secondary education level demonstrates a
positive and significant effect (coefficient: 0.007, p < 0.001), emphasizing the importance of higher education for this
sector. However, neither female population nor rural female labor participation rate shows a significant impact on
agricultural value added (p > 0.10) (Table 3).

The Two-Step System GMM analysis largely supports these findings. The previous period's agricultural value
added remains a strong predictor of the current period's value (coefficient: 0.988, p < 0.001). The negative effects of
primary education and the positive effect of secondary education persist. Again, neither female population nor rural
female labor participation rate demonstrates a significant impact on agricultural value added. The coefficient for the
Europe regional variable is 0.025, and this effect is statistically significant (p < 0.05). This indicates that compared to
Asia, the European region has a positive effect on increasing agricultural value added. The coefficient for America is
-0.008, and this effect is not statistically significant (p > 0.10), meaning that America does not appear to have a
significant impact on agricultural value added. Importantly, the Hansen test confirms the validity of the instruments
used and no over-identification problem, and the Arellano-Bond tests indicate no autocorrelation problems,
strengthening the reliability of these findings (Table 3). The analysis specifically highlights the significant and positive
relationships found between rural women's secondary education enrollment and agricultural value-added, emphasizing
the critical role of gender equality in the agricultural sector.

DISCUSSION

This study establishes that gender inequality directly impacts economic growth in OECD countries. Women’s
parliamentary representation and secondary education enrollment rates drive economic growth. In rural regions,
secondary education enrollment and female agricultural employment show the strongest ties to growth. These results
confirm that gender inequality hampers economic progress and that its effects differ across development contexts.

The findings align with existing literature. Karoui and Feki (2018) find a negative relationship between the
Gender Inequality Index (GII) and GDP, consistent with patterns observed here. Seguino and Were (2014) propose
public investment as a tool to mitigate gender disparities, a strategy applicable to the education and employment gaps
identified in this analysis. Altuzarra et al. (2021) reinforces the role of educational equity in national development,
particularly secondary schooling. The long-term growth constraints linked to gender gaps in education, as shown by
Klasen (2000) and Yu et al. (2015) further validate these conclusions.

Rural economies present unique patterns. Women’s agricultural employment and primary education correlate
with productivity gains, reflecting similar findings in the work of Osabohien et al. (2021), in African settings.
However, Matthew et al. (2022) warn that agricultural employment without institutional support risks weakening
human capital, a caveat supported by OECD data. Rural growth strategies must therefore combine employment
opportunities with training and resource access, as Yu and Osabohien (2023) propose.

Improved agricultural productivity raises rural household incomes, stimulating local economies through farm
investments and increased demand for goods and services (Panda, 2015). This creates a multiplier effect, reducing
poverty and enabling women to allocate resources to family education and healthcare, which strengthens human
capital. Educated women further diversify rural economies by engaging in agro-processing, small-scale
manufacturing, and services, reducing reliance on volatile agricultural markets (Asantewa, 2024). Such diversification
enhances economic resilience, improves household bargaining power, and sustains long-term development.

Cross-country analyses reveal consistent economic returns from female education. Regression models
controlling investment, trade, and institutions link gender-equal education to higher GDP per capita growth. The
stronger effect in recent decades aligns with the growing role of knowledge-based sectors, where educated workforces
spur innovation. Longitudinal studies confirm that investments in female education produce lasting growth benefits
through accumulated human capital.

Political representation disparities amplify economic inefficiencies. Low female legislative participation
correlates with policies neglecting gender-specific barriers, such as unequal pay and inadequate childcare. Altuzarra
et al. (2021) and Sumithira (2024) demonstrate that greater female representation fosters policies prioritizing
education, healthcare, and workplace equity, factors tied to productivity. Political reforms, such as gender quotas or
campaign finance adjustments, could address systemic biases limiting growth.

230



Gender inequality and economic growth: An analysis of OECD Countries

Policy implications are twofold. First, educational interventions should target rural primary schooling and
urban secondary enrollment to address regional disparities. Second, agricultural employment initiatives require
vocational training and resource allocation to avoid the pitfalls Matthew et al. (2022) identify. Legislative measures
to increase female political participation, including quotas and anti-discrimination laws, could align policy priorities
with economic needs.

This study’s limitations include its reliance on macro-level data, which may mask subnational variations.
Future research could use microeconomic datasets to explore intra-country disparities. Extending this framework to
developing economies would clarify how development stages shape the gender-growth relationship.

The evidence confirms that gender inequality functions as a structural economic barrier. Addressing it demands
integrated strategies connecting education, labor markets, and political systems. Such measures would enhance equity
while unlocking productivity gains in underutilized rural and female labor pools.

CONCLUSION

This study analyzes the impact of gender inequality on economic growth across 38 OECD countries from 1990
to 2021 using dynamic panel models. Results demonstrate that disparities in education and political representation
constrain economic performance. Countries neglecting investments in women’s education exhibit slower growth, with
developing countries showing stronger effects. Women’s parliamentary representation correlates positively with
growth, reflecting the economic value of inclusive governance. The findings particularly emphasize the importance
of reducing gender gaps in secondary education and enhancing employment opportunities for rural women. Our
analysis clearly indicates that improvements in rural women's education significantly boost agricultural productivity,
thereby contributing directly to rural economic growth.

Persistent gender gaps in labor markets, education, and leadership remain prevalent across OECD countries.
Systemic barriers, including unpaid care burdens, occupational segregation, and wage discrimination, reduce women’s
lifetime earnings and limit economic contributions. Underrepresentation in politics risks perpetuating policies that
overlook gender-specific challenges, such as childcare access and pay equity.

Recent policy advancements, such as paternity leave reforms and gender budgeting, signal progress. However,
crises like the COVID-19 pandemic threaten to reverse gains. Women’s overrepresentation in pandemic-affected
sectors and disproportionate care responsibilities emphasize vulnerabilities requiring targeted interventions.

Given these results, targeted rural policies such as expanding secondary educational infrastructure, vocational
training tailored to agricultural contexts, and enhancing women's land rights are crucial. Such targeted interventions
can unlock substantial productivity gains in rural economies. Further studies should investigate the effectiveness of
specific policy interventions in rural and agricultural contexts to address gender inequality. Utilizing micro-level data
could offer deeper insights into subnational variations, particularly in rural areas where gender gaps in education and
employment are most pronounced.

In Turkey, gender inequality remains pronounced. Educational reforms increased enrollment, but men
disproportionately benefit. Women’s per capita income lags at less than half of men’s, reflecting low labor force
participation and occupational segregation. Rural women face additional barriers, including limited land access and
quality education. The pandemic increased unpaid labor burdens and reduced employment rates, particularly in critical
sectors like healthcare and education.

Effective policies must address structural inequities. For rural areas, improving educational quality, securing
land rights, and enhancing occupational safety are critical. Expanding access to financial resources and decision-
making power can empower women economically. Nationally, integrating gender considerations into policymaking
through gender-disaggregated data collection and equitable representation can align economic strategies with equality
goals.

Three priorities emerge from the analysis. First, education systems must focus on reducing regional disparities
in access and quality, particularly in rural Turkey, while correcting subject-choice imbalances that limit opportunities
for girls in OECD countries. Second, labor market reforms require reducing occupational segregation through policies
that promote flexible work arrangements, expand childcare support, and enforce anti-discrimination laws to ensure
equitable hiring and promotion practices. Third, advancing political representation centers on adopting quota systems
and campaign financing reforms to strengthen women’s influence in legislative and executive decision-making
processes, ensuring policies reflect gender-specific needs.
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Economic growth alone cannot eliminate gender inequality. Proactive measures, such as gender responsive
budgeting and crisis resilience frameworks, are essential to convert parity into sustained economic gains. Future
research should explore subnational disparities and policy efficacy in developing economies.

For Turkey and OECD members, advancing gender equality remains a strategic imperative. Closing gaps in
education, employment, and leadership will unlock productivity, foster innovation, and build resilience against future
shocks.

Supplementary Materials

Table S1. Correlation Matrix

Model I and 1T
GDP GII EDSEC EDPRIM SEATS LFPR INV OPEN POP
GDP 1
GII -0.73 1
EDSEC 0.60 -0.59 1
EDPRIM -0.21 0.11 -0.36 1
SEATS 0.49 -0.70 0.38 0.05 1
RLFP 0.49 -0.50 0.59 -0.09 0.51 1
INV -0.04 0.05 0.05 -0.06 -0.22 -0.04 1
OPEN 0.33 -0.28 0.31 -0.21 0.13 0.04 0.02 1
POP 0.04 0.09 -0.19 0.15 0.05 -0.00 0.03 -0.07 1
Model III
AGDP EDSEC EDPRIM FPOP FLAB
AGDP 1
EDSEC -0.29 1
EDPRIM 0.23 -0.42 1
FPOP -0.23 0.13 -0.10 1
FLAB 0.30 -0.39 -0.06 -0.02 1

Source: Authors’ own calculations
Table S2. Multicollinearity Analysis of the variables

Collinearity Statistics
Variable Model 1 Model 1T Model IIT
Tolerance VIF Tolerance VIF Tolerance VIF
GII 0.9911.010
EDSEC 0.9971.003  0.4942.025
EDPRIM  0.9921.008  0.8151.227

SEATS 0.6531.532
RLFP 0.5281.894
INV 0.9281.078
OPEN 0.8571.167
POP
EDPRIM 0.7691.541
EDSEC 0.6491.300
FPOP 0.9811.019
FLAB 0.7871.271
a. Dependent Variable: lgdp, lagdp
Source: Authors’ own calculations
Table S3. Panel Unit Root Test Results
Variable Levin Lin Chu In Pesaran Shin
1(0) 1(1) 1(0) 1(1)
GDP -5.21577 -14.367 1.692  -16.685™"
GII 6.181 -9.721" 11.830 -11.814™"

EDSEC -8.658™" -2.612  -2.091" -6.387""
EDPRIM  -3.655™" -13.416™" -4.828"™" -17.728""

SEATS 5.639  -13.119"™ 9.748  -16.674""
RLFP 4268 -13.547 1.839"  -18.150™"
INV 4467 -16.576™"  -6.227""  -20.258™
OPEN 0221 -16.196™" 0.3.455 -20.398™
POP -2.358" -7.642"" -4.718""  -17.268™"
AGDP 2482 -16.531™ -0.849  -21.336™"
FPOP -9.272" 27165 21717 -7.088"
FLAB -3.864™"  -15.158" -1.396"  -20.965™"

**¥p < 0.01; **p <0.05; *p <0.1 Source: Authors’ own calculations

Table S4. Panel cointegration test results

Weighted
Statistic ~ Prob. Statistic ~ Prob.
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Alternative hypothesis: common AR coefs. (within-dimension)

Panel v-statistics -0.587  0.7216 -1.581  0.9432
Panel rho-statistics 2.652  0.9960 2836 0.9977
Panel PP-statistics 1.375  0.9155 1.493  0.9323
Panel ADF-statistics 2443  0.9927 2.793  0.9974
Alternative hypothesis: individual AR coefs. (between-dimensions)
Group rho-statistics 4.433 1.000

Group PP-statistics 1.688  0.9543

Group ADF-statistics 2.587 0.9952

Source: Authors’ own calculations

Informed Consent Statement

Not applicable

Conflicts of Interest

The authors declare no conflicts of interest.
Additional Information

This study is based on the first author's MSc thesis.
REFERENCES

Agénor, P.-R. and Canuto, O. (2015), “Gender equality and economic growth in Brazil: A long-run analysis”, Journal of
Macroeconomics, Vol. 43, pp. 155-172, doi: 10.1016/j.jmacro.2014.10.004.

Aguilar, A., Carranza, E., Goldstein, M., Kilic, T. and Oseni, G. (2015), “Decomposition of Gender Differentials in Agricultural
Productivity in Ethiopia”.

Akbulaev, N. and Aliyeva, B. (2020), “Gender and economic growth: Is there a correlation? The example of Kyrgyzstan”, edited
by Sapena, J.Cogent Economics & Finance, Vol. 8 No. 1, p. 1758007, doi: 10.1080/23322039.2020.1758007.

Albanesi, S. and Olivetti, C. (2009), Gender Roles and Medical Progress, No. w14873, National Bureau of Economic Research,
Cambridge, MA, p. w14873, doi: 10.3386/w14873.

Alene, A.D., Manyong, V.M., Omanya, G.O., Mignouna, H.D., Bokanga, M. and Odhiambo, G.D. (2008), “Economic Efficiency
and Supply Response of Women as Farm Managers: Comparative Evidence from Western Kenya”, World Development,
Vol. 36 No. 7, pp. 12471260, doi: 10.1016/j.worlddev.2007.06.015.

Altuzarra, A., Galvez-Galvez, C. and Gonzalez-Flores, A. (2021), “Is Gender Inequality a Barrier to Economic Growth? A Panel
Data Analysis of Developing Countries”, Sustainability, Vol. 13 No. 1, p. 367, doi: 10.3390/su13010367.

Asantewa, J. (2024), “Income-Generating Activities and Economic Empowerment of Rural Women in the Mion District, Ghana: A
Phenomenological Study”, International Journal of Research and Innovation in Social Science, Vol. VIIL, pp. 2238-2250,
doi: 10.47772/1JRISS.2024.8080168.

Attanasio, O., Low, H. and Sanchez-Marcos, V. (2004), Explaining Changes in Female Labour Supply in a Life-Cycle Model,
Faculty of Economics, University of Cambridge.

Baerlocher, D., Parente, S.L. and Rios-Neto, E. (2021), “Female Labor Force Participation and economic growth: Accounting for
the gender bonus”, Economics Letters, Vol. 200, p. 109740, doi: 10.1016/j.econlet.2021.109740.

Bardasi, E., Sabarwal, S. and Terrell, K. (2011), “How do female entrepreneurs perform? Evidence from three developing regions”,
Small Business Economics, Vol. 37 No. 4, pp. 417441, doi: 10.1007/s11187-011-9374-z.

Becker, G. and Lewis, H.G. (1973), “On the Interaction between the Quantity and Quality of Children”, Journal of Political
Economy, Vol. 81 No. 2, pp. S279-88.

Berniell, M.1., Sanchez, P.C. (2011), “Overview of Time Use Data Used for Analysis of Gender Differences in Time Use Patterns.
Background Paper for the World Development Report”, World Bank, Washington, DC.

Blackden, C.M. and Bhanu, C. (1999), Gender, Growth, and Poverty Reduction: Special Program of Assistance for Africa, 1998
Status Report on Poverty in Sub-Saharan Africa, World Bank - Technical Papers.

Blau, F. and Kahn, L. (2013), Female Labor Supply: Why Is the US Falling Behind?, Working Paper No. w18702, National Bureau
of Economic Research, Cambridge, MA, p. 19, doi: 10.3386/w18702.

Bruhn, M. (2009), “Female-owned firms in Latin America : characteristics, performance, and obstacles to growth”, Policy Research
Working Paper Series, The World Bank.

Busse, M. and Spielmann, Christian. (2006), “Gender Inequality and Trade”, Review of International Economics, Vol. 14 No. 3,
pp- 362-379, doi: DOI: 10.1111/j.1467-9396.2006.00589.x.

Cagatay, N. and Ozler, S. (1995), “Feminization of the labor force: The effects of long-term development and structural
adjustment”, World Development, Vol. 23 No. 11, pp. 1883-1894.

Cavalcanti, T.V. de V. and Tavares, J. (2008), The Output Cost of Gender Discrimination: A Model-Based Macroeconomic Estimate,
Proceedings of the German Development Economics Conference, Zurich 2008 No. 43, Verein fiir Socialpolitik, Research
Committee Development Economics.

233



Gebologlu and Tiirkekul, Cilt/Volume 31 SayvIssue 2 Yil/Year 2025

Croppenstedt, A., Goldstein, M. and Rosas, N. (2013), “Gender and Agriculture: Inefficiencies, Segregation, and Low Productivity
Traps”, The World Bank Research Observer, Vol. 28 No. 1, pp. 79-109, doi: 10.1093/wbro/lks024.

Cuberes, D. and Teignier, M. (2012), “Gender Inequality and Economic Growth”, World Bank, Washington, DC.

Doepke, M. and Tertilt, M. (2009), “Women’s Liberation: What’s in It for Men?"”, Quarterly Journal of Economics, Vol. 124 No.
4, pp. 1541-1591, doi: 10.1162/qjec.2009.124.4.1541.

Dollar, D. and Kraay, A. (2003), “Institutions, trade, and growth”, Journal of Monetary Economics, Vol. 50 No. 1, pp. 133-162,
doi: 10.1016/S0304-3932(02)00206-4.

Esteve-Volart, B. (2008), Gender Discrimination and Growth: Theory and Evidence from India.

FAO (Ed.). (2011), Women in Agriculture: Closing the Gender Gap for Development, FAO, Rome.

Fernandez, R. (2009), Women s Rights and Development, No. 15355, National Bureau of Economic Research, Inc.

Galor, O. and Weil, D.N. (1996), “The Gender Gap, Fertility, and Growth”, American Economic Review, Vol. 86 No. 3, pp. 374—
387.

Goldin, C. and Katz, L.F. (2002), “The Power of the Pill: Oral Contraceptives and Women’s Career and Marriage Decisions”,
Journal of Political Economy, The University of Chicago Press, Vol. 110 No. 4, pp. 730-770, doi: 10.1086/340778.

Greenwood, J., Seshadri, A. and Yorukoglu, M. (2005), “Engines of Liberation”, The Review of Economic Studies, Vol. 72 No. 1,
pp. 109-133.

Hill, M.A. and King, E. (1995), “Women’s education and economic well-being”, Feminist Economics, Vol. 1 No. 2, pp. 21-46, doi:
10.1080/714042230.

Hsieh, C.-T., Hurst, E., Jones, C.I. and Klenow, P.J. (2019), “The Allocation of Talent and U.S. Economic Growth”, Econometrica,
Vol. 87 No. 5, pp. 1439-1474, doi: 10.3982/ECTA11427.

Huyer, S. (2016), “Closing the Gender Gap in Agriculture”, Gender, Technology and Development, Vol. 20 No. 2, pp. 105-116,
doi: 10.1177/0971852416643872.

Ince, M. (2011), “Kadim Egitiminin Ekonomik Biiyiimedeki Rolii: Tiirkiye Ornegi”, Selcuk Universitesi Sosyal Bilimler Enstitiisii
Dergisi, Selguk Universitesi, No. 26, pp. 227-238.

Jiang, Y. and Khan, H. (2023), “The relationship between renewable energy consumption, technological innovations, and carbon
dioxide emission: evidence from two-step system GMM?”, Environmental Science and Pollution Research, Vol. 30 No. 2,
pp. 4187-4202, doi: 10.1007/s11356-022-22391-4.

Jones, L., Manuelli, R. and McGrattan, E. (2003), Why Are Married Women Working so Much?, Federal Reserve Bank of
Minneapolis.

Karoui, K. and Feki, R. (2018), “The impacts of gender inequality in education on economic growth in Tunisia: an empirical
analysis”, Quality & Quantity, Vol. 52 No. 3, pp. 1265-1273, doi: 10.1007/s11135-017-0518-3.

Kennedy, T., Rae, M., Sheridan, A. and Valadkhani, A. (2017), “Reducing gender wage inequality increases economic prosperity
for all: Insights from Australia”, Economic Analysis and Policy, Vol. 55, pp. 14-24, doi: 10.1016/j.eap.2017.04.003.

Khan, H., Weili, L., Khan, I. and Khamphengxay, S. (2021), “Renewable Energy Consumption, Trade Openness, and
Environmental Degradation: A Panel Data Analysis of Developing and Developed Countries”, edited by Kazak,
J.Mathematical Problems in Engineering, Vol. 2021, pp. 1-13, doi: 10.1155/2021/6691046.

Klasen, S. (2000), “Does Gender Inequality Reduce Growth and Development? Evidence from Cross-Country Regressions”,
Universitétsbibliothek der Ludwig-Maximilians-Universitdt Miinchen, doi: 10.5282/UBM/EPUB.1602.

Klasen, S. and Lamanna, F. (2009), “The Impact of Gender Inequality in Education and Employment on Economic Growth: New
Evidence for a Panel of Countries”, Feminist Economics, Vol. 15 No. 3, pp. 91-132, doi: 10.1080/13545700902893106.

Kovalenko, T. and Tdpfer, M. (2021), “Cyclical dynamics and the gender pay gap: A structural VAR approach”, Economic
Modelling, Vol. 99, p. 105488, doi: 10.1016/j.econmod.2021.03.007.

Lagerlof, N.-P. (2003), “Gender Equality and Long-Run Growth”, Journal of Economic Growth, Vol. 8 No. 4, pp. 403—426.

Litmeyer, M.-L., Bender, L., Happel, S., Peusch, A., Spory, N. and Hennemann, S. (2022), “The effects of gender equality on
economic development in Europe”, Erdkunde, Vol. 76 No. 1, pp. 21-40, doi: 10.3112/erdkunde.2022.01.02.

Lucal, B. (1999), “What It Means to Be Gendered Me: Life on the Boundaries of a Dichotomous Gender System”, Gender &
Society, Vol. 13 No. 6, pp. 781-797, doi: 10.1177/089124399013006006.

Matthew, O., Osabohien, R., Lakhani, K.H., Aderounmu, B., Osadolor, N.E., Adediran, O., Mabinuori, O., et al. (2022), “Women
engagement in agriculture and human capital development in developing countries: An African sub-regional analysis”,
edited by Rodriguez Andres, A.PLOS ONE, Vol. 17 No. 12, p. €0277519, doi: 10.1371/journal.pone.0277519.

Minasyan, A., Zenker, J., Klasen, S. and Vollmer, S. (2019), “Educational gender gaps and economic growth: A systematic review
and meta-regression analysis”, World Development, Vol. 122, pp. 199-217, doi: 10.1016/j.worlddev.2019.05.006.

Olivetti, C. (2006), “Changes in women’s hours of market work: The role of returns to experience”, Review of Economic Dynamics,
Vol. 9 No. 4, pp. 557-587, doi: 10.1016/j.red.2006.06.001.

Onder, E. and Onder, K. (2012), “The Role of The Female Education in Economic Growth: A Case For Turkey”, Giimiishane
Universitesi Sosyal Bilimler Dergisi, Giimiishane Universitesi, Vol. 3 No. 5, p. 0.

Osabohien, R., Olurinola, I., Matthew, O., Azuh, D. and Aderounmu, B. (2021), “Female participation in agriculture and economic
development in 33 African Countries”, African Journal of Reproductive Health / La Revue Africaine de La Santé
Reproductive, Women’s Health and Action Research Centre (WHARC), Vol. 25 No. 5, pp. 107-115, doi:
10.29063/ajrh2021/v25i5s.10.

234



Gender inequality and economic growth: An analysis of OECD Countries

Palaz, S. (2005), “Women’s Labour Force Participation in Turkey”, Sosyal Siyaset Konferanslar: Dergisi, Istanbul Universitesi,
Vol. 0 No. 50, pp. 591-606.

Panda, S. (2015), “Farmer education and household agricultural income in rural India”, International Journal of Social Economics,
Vol. 42 No. 6, pp. 514-529, doi: 10.1108/1JSE-12-2013-0278.

Perrons, D. (1995), “Gender Inequalities in Regional Development”, Regional Studies, Vol. 29 No. 5, pp. 465-476, doi:
10.1080/00343409512331349113.

Rendall, M. (2010), “Brain Versus Brawn: The Realization of Women’s Comparative Advantage”, SSRN Electronic Journal, doi:
10.2139/ssrn.1635251.

Ridgeway, C.L. (2009), “Framed Before We Know It: How Gender Shapes Social Relations”, Gender & Society, Vol. 23 No. 2, pp.
145-160, doi: 10.1177/0891243208330313.

Risman, B.J. (2004), “Gender As a Social Structure: Theory Wrestling with Activism”, Gender & Society, Vol. 18 No. 4, pp. 429—
450, doi: 10.1177/0891243204265349.

Savas, G. (2018), “Tiirkiye’de Yasayan Bireylerin Toplumsal Cinsiyet Esit(siz)ligi Algisi - Gender (In) Equality Perception of
Individuals Living in Turkey”, Akdeniz Kadin Calismalar: ve Toplumsal Cinsiyet Dergisi, Nursen ADAK, Vol. 1 No. 2, pp.
101-121.

Seguino, S. (2000a), “Accounting for Gender in Asian Economic Growth”, Feminist Economics, Vol. 6 No. 3, pp. 27-58, doi:
10.1080/135457000750020128.

Seguino, S. (2000b), “Gender Inequality and Economic Growth: A Cross-Country Analysis”, World Development, Vol. 28 No. 7,
pp. 1211-1230, doi: 10.1016/S0305-750X(00)00018-8.

Seguino, S. and Were, M. (2014), “Gender, Development and Economic Growth in Sub-Saharan Africa”, Journal of African
Economies, Vol. 23 No. suppl 1, pp. 118—i61, doi: 10.1093/jac/ejt024.

Sumithira, A. (2024), “Political Representation of Women in Post-Independence India”, Contemporary Studies in Social Sciences,
Vol. 2 No. 2, pp. 151-168, doi: 10.31559/CSSS2024.2.2.4.

Tatoglu, E.Y. (2020), Panel Data Econometrics with Stata, 5th ed., Beta Basim Yayim Dagitim A.S., Istanbul.

Thévenon, O., Ali, Nabil, Adema, Willem, and Salvi Del Pero, Angelica. (2012), Effects of Reducing Gender Gaps in Education
and Labour Force Participation on Economic Growth in the OECD, OECD Social, Employment and Migration Working
Papers No. 138, Vol. 138, doi: 10.1787/5k8xb722w928-en.

UNDP. (2023), “UNDP (United Nations Development Programme). 2024. Human Development Report 2023-24: Breaking the
gridlock: Reimagining cooperation in a polarized world”, UNDP.

WEF. (2023), Global Gender Gap Report 2023, Global Gender Gap Report No. Insight Report June 2023, WEF, Switzerland, p.
382.

Yu, N., Yu, B., De Jong, M. and Storm, S. (2015), “Does inequality in educational attainment matter for China’s economic growth?”,
International Journal of Educational Development, Vol. 41, pp. 164—173, doi: 10.1016/j.ijjedudev.2015.02.008.

Yu, Z. and Osabohien, R. (2023), “Investigating the Impact of Education and Women in Agriculture on Human Capital Outcomes
in Africa: An Interaction Analysis”, Problemy Ekorozwoju, Vol. 18 No. 2, pp. 242-248, doi: 10.35784/preko.4037.
Yumusak, I.G., Bilen, M. and Ates, H. (2013), “The Impacts of Gender Inequality in Education on Economic Growth in Turkey”,

Procedia - Social and Behavioral Sciences, Vol. 103, pp. 1093—-1103, doi: 10.1016/j.sbspro.2013.10.437.

235






ISSN 1303-0183
e-ISSN 3023-5596

Tarim Ekonomisi Dergisi

Turkish Journal of Agricultural Economics

Gediz Havzasinda iiriin deseninin cok amach dogrusal programlama yaklasim

ile optimizasyonu

Volkan HACISULEYMAN
Orcid: 0000-0003-4340-2045

Istanbul Teknik Unive{’sitesi, Lisanstistii Egitim Enstitiisi_i, 34469, Istanbul, Tiirkiye
Bilecik Seyh Edebali Universitesi, Meslek Yiiksekokulu, Insaat Béliimii, 11230, Bilecik, Tiirkiye

Mehmet OZGER
Orcid: 0000-0001-9812-9918

Istanbul Teknik Universitesi, in;aat Fakiiltesi, fn;aat Miihendisligi Béliimii, 34469, Istanbul, T lirkiye

Makale Kiinyesi

Ozet

Arastirma Makalesi /
Research Article

Sorumlu Yazar/
Corresponding Author
Volkan HACISULEYMAN
hacisuleymanv@itu.edu.tr

Gelis Tarihi / Received:
14.05.2025

Kabul Tarihi/ Accepted:
07.08.2025

Tarum Ekonomisi Dergisi
Cilt: 31 Sayi: 2 Sayfa: 237-244

Turkish Journal of
Agricultural Economics
Volume: 31 Issue: 2 Page: 237-244

Dor
10.24181/tarekoder. 1699095

JEL Classification: Q15, 018,
021

Amag: Kiiresel niifusun hizla artmasi ve iklim degisikliginin yarattig1 belirsizliklerle birlikte, tiriin ekim
stratejilerinin optimize edilmesi kritik bir mesele haline gelmistir. Smirh arazi ve su kaynaklar1 dahilinde
calisirken gida giivenligini saglamanm yaninda kaynaklarin korunmasmi ekonomik uygulanabilirlikle
dengeleyen verimli ve siirdiiriilebilir ekim modellerinin gelistirilmesi, tarimin gelecegi i¢in ¢ok dnemlidir. Bu
¢aligmada, su kullanimini en aza indirmek ve tarimsal geliri en {ist diizeye ¢ikarmak gibi ¢atisan hedeflerle
ekim modellerini optimize etmek igin ¢ok amagli bir dogrusal programlama modeli kullanilmustir.

Tasarim/Metodoloji/Yaklasim: Modeldeki baslica kisitlar, model aracilifiyla elde edilen gelirin mevcut
duruma esit veya daha yiiksek, su kullaniminin mevcut duruma esit veya daha diisiik olmasini ve iiriin ekim
alanlarmm maksimum %10 degismesine izin verilmesini igermektedir. Optimal {iriin desenleri 2017, 2025-
2050, 2050-2075 ve 2075-2100 donemleri i¢in belirlenmis ve gesitli ekim senaryolarmin sonuglari analiz
edilmistir.

Bulgular: Tiim senaryolar su tiiketiminde azalma ve tarimsal gelirde artis gosterirken, bu degisikliklerin
boyutunun ekim alanlarinda izin verilen degisimlerden etkilendigi goriilmiistiir. Tiim zaman dilimleri
arasinda, ekim alanlarinda %10'luk bir degisiklige izin veren Senaryo 6'min en etkili senaryo oldugu
belirlenmistir. Temel senaryoya kiyasla su kullaniminda ortalama %35.30'luk bir azalma ve tarimsal gelirde
%2.81'lik bir artigla sonuglanan bu senaryo, su tasarrufu ve ekonomik kazanglarin dengelenmesi igin en uygun
segenek olarak one ¢ikmustir. Bu galigmanin bulgulari, dnerilen ¢ok amagl dogrusal programlama modelinin
stirdiiriilebilir tarimsal yonetimin tesvik edilmesinde 6nemli bir rol oynayabilecegini gostermektedir.

Ozgiinliik/Deger: Sonuglar, yalnizca ekim modellerinin ayarlanmasimin su tiiketiminde énemli azalmalar
saglayabilecegini ve ayni zamanda tarimsal gelirde kayda deger bir artisa yol agabilecegini gostermektedir.
Bu durum, tarimda kaynak verimliligini ve ekonomik siirdiiriilebilirligi iyilestirmek i¢in pratik ve etkili bir
strateji olarak optimize edilmis {iriin planlamasinin potansiyelini vurgulamaktadir.

Anahtar kelimeler: Cok amacli dogrusal programlama, optimizasyon, tarimsal planlama, iiriin deseni.

Optimization of cropping pattern in Gediz Basin using multi-objective linear
programming approach

Abstract

Purpose: With the rapid growth of the global population and the uncertainties brought by climate change,
optimizing crop planting strategies has become a critical issue. Developing efficient and sustainable cropping
models that balance food security, resource conservation, and economic viability within the constraints of
limited land and water resources is essential for the future of agriculture. This study employs a multi-objective
linear programming model to optimize cropping patterns with the conflicting objectives of minimizing water
usage and maximizing agricultural revenue.

Design/Methodology/Approach: The model operates under three key constraints: the income generated must
be at least as high as the current level, water usage must not exceed the current amount, and crop acreage can
vary by up to 10%. Optimal crop patterns were determined for the periods 2017, 2025-2050, 2050-2075, and
2075-2100, and the results of various cropping scenarios were analyzed.

Findings: While all scenarios demonstrated reductions in water consumption and increases in agricultural
income, the extent of these changes was influenced by the permissible variations in cultivation areas. Across
all time periods, Scenario 6 which allows for a 10% change in cropland was identified as the most effective
scenario. It resulted in an average 5.30% reduction in water usage and a 2.81% increase in agricultural income
compared to the base scenario, making it the most favorable option for balancing water conservation and
economic gains. The findings of this study demonstrate that the proposed multi-objective linear programming
model can play a crucial role in promoting sustainable agricultural management.

Originality/Value: The results indicate that significant reductions in water consumption can be achieved
solely by adjusting cropping patterns, while simultaneously leading to a notable increase in agricultural
income. This highlights the potential of optimized crop planning as a practical and effective strategy for
improving resource efficiency and economic sustainability in agriculture.

Keywords: Multi-objective linear programming, optimization, agricultural planning, crop pattern.

237



Hacisiileyman ve Ozger, Cilt/Volume 31 Sayy/Issue 2 Yil/Year 2025

GIRiS

Kurak bolgelerde tarimsal sulama, toplam su tiiketiminin %85'inden fazlasini olusturmakta, bu da su
kaynaklarini hem tarimsal verimlilik hem de cevresel siirdiiriilebilirlik agisindan kritik bir kisit haline getirmektedir
(Kang ve ark., 2017). Siirdiiriilebilir tarim, ¢evresel ve sosyal sonuglari da hesaba katarak, dogal kaynaklarin
tilkenmesini onlemek ve yenilenme kapasitelerini korumak i¢in sorumlu bir sekilde yonetilmesini igerir (Dag ve
Yilmaz, 2024). Su mevcudiyeti tizerindeki artan baski goz oniine alindiginda, uzun vadeli tarimsal siirdiiriilebilirligin
saglanmasi i¢in daha etkili yonetim stratejileri gerekmektedir. Planlama yaklasimlari genellikle birim kaynak girdisi
basina maksimum ekonomik, sosyal ve ¢gevresel ¢iktilarin elde edilmesine yonelik olarak sekillendirilmektedir (Zhang
ve ark., 2023). Optimizasyon teknikleri, zamanlama, planlama, kaynak tahsisi ve se¢imi de dahil olmak iizere
karmagik problemler i¢in en verimli ¢oziimleri belirlemek amaciyla gesitli mithendislik disiplinlerinde yaygin olarak
uygulanmaktadir. Tarim sektorii de optimizasyon yontemlerinin verimliligi artirmada ¢ok Onemli bir rol
oynayabilecegi benzer zorluklarla karsit karsiyadir. Bu tekniklerin kullanildigi baslica alanlar arasinda mahsul
planlamasi, sulama suyu tahsisi ve liriin deseni optimizasyonu yer almaktadir (Jain ve ark., 2021).

Dogrusal programlama (LP), bir tarimsal alan i¢in en uygun iiriin desenini bulmak amaciyla yaygin olarak
kullanilan optimizasyon yontemlerinden biridir. Cesitli arastirmacilar, mevcut kaynaklara ve kisitlara dayali olarak
optimum ekim modellerini belirlemek i¢in LP modellerini kullanmistir. Ganesh Kumar ve ark. (2021), verimi en {ist
diizeye ¢ikarmay1 amaglayan optimum ekim desenini belirlemek i¢in bir LP modeli gelistirmistir. Gelistirdikleri
model, Hindistan'in Karnataka eyaletinde segilen bir bolgede mevcut ekilebilir arazi, su kaynaklari gibi temel
kisitlamalar1 hesaba katmaktadir. Zhai ve ark. (2024), farkli arazilerdeki mahsul uygunlugunu degerlendirerek
ekonomik getiriyi maksimize etmeye odaklanan bir LP modeli formiile etmistir. Yaklagimlari, dengeli ve
stirdiiriilebilir bir tarim stratejisi saglamak igin ekilebilir arazi mevcudiyeti ve iiriin rotasyonu gereksinimleri dahil
olmak iizere birtakim smirlayici faktorleri entegre etmektedir. Sejati ve Akbar (2023), sulama suyunun verimli
kullanimini artirmak i¢in dogrusal bir optimizasyon teknigi uygulamistir. Gelistirdikleri model, sulama yonetiminin
genel etkinligini artirirken hem tarimsal tiretimi hem de karlilig1 maksimize edecek sekilde tasarlanmistir.

Taye ve ark. (2021), net kar1 maksimize etmek i¢in en uygun {iirlin desenini belirlemek amaciyla gesitli
iiriinlerin su gereksinimlerini analiz etmistir. Kulsi Nehri Havzasi'nda yiiriitiilen ¢aligmada, iiriin se¢imi ve kaynak
tahsisini optimize etmek i¢in simiilasyon teknikleri ve dogrusal programlama modelinin bir kombinasyonu
kullanilmistir. Benzer sekilde, Shreedhar (2018) degisen su mevcudiyeti kosullari altinda farkli Giriinler i¢in arazi
tahsisini optimize etmeye odaklanmistir. Caligmada, verimli su kullanimi saglarken net faydayr maksimize etmek
amactyla LP kullanilarak formiile edilmis g¢oklu {irlin modeli kullanilmistir. Wei ve ark. (2024), karma tamsayili
dogrusal programlama ve benzetimli tavlama algoritmasini kullanarak optimum iiriin ekim stratejilerini aragtirmistir.
Aragtirmalari, kirsal tarim arazilerindeki mevcut ekim alanlarini ve mevcut tarim uygulamalarmi dikkate alarak
2024'ten 2030'a kadar {iriin planlamasi i¢in bilimsel bir karar verme temeli saglamay1 amaglamistir.

Mellaku ve ark. (2018), Etiyopya'daki kirsal kiigiik 6l¢ekli tarimsal iiretim sistemlerinin performansi tizerinde
ekim alani tahsisi kararlarinin etkisini degerlendirmek i¢in LP yontemini uygulamislardir. Elde ettikleri bulgular, LP
tabanli ekim alani tahsis modellerinin kii¢iik 6l¢ekli tarimin karliligini artirabilecegini, hane halkinin gida giivenligini
saglayabilecegini ve ¢evresel kaynaklarin siirdiiriilebilir kullanimini destekleyebilecegini gostermektedir. Yine benzer
dogrultuda, Phillip ve ark. (2019), Nijerya'daki kii¢iik 6l¢ekli iireticiler i¢in en uygun iriin kombinasyonunu
belirlemek i¢in dogrusal programlamay1 kullanmis ve kaynak kullanimini optimize ederken geliri maksimize etmeyi
amaglamistir. Jain ve ark. (2018), LP kullanarak Hindistan'in Assam Eyaleti i¢in optimum {iriin bilesimi modeli
gelistirmistir. Yaklagimlari, arazi ve dogal kaynaklarin verimli kullanimini saglarken net getiriyi maksimize etmeyi
amaglamistir. Sonuglar, optimize edilmis ekim deseninin mevcut tarimsal uygulamalara kiyasla daha yiiksek finansal
getiri sagladigin1 gostermistir.

Literatiir incelendiginde, tarimsal iiretimde optimizasyon teknikleri {izerine kapsamli arastirmalar yapildigt
goriilmektedir. Dogrusal programlama kullanan calismalarin ¢ogu, yillik net karin maksimize edilmesine ve suyun
veya arazinin farkli iiriinler arasinda optimum sekilde dagitilmasina odaklanmaktadir. Ancak, tarimsal su kullanimi1
toplam su tiiketiminin énemli bir boliimiinii olugturmasina ragmen, nispeten az sayida ¢alisma su ayak izini en aza
indirmeye Oncelik vermektedir. Ayrica, mevcut arastirmalarin ¢ogu optimizasyon siirecinde tek bir amag
fonksiyonunu dikkate almaktadir. Bu boslugu ele almak i¢in, bu ¢galisma amag fonksiyonu olarak hem su kullaniminin
minimizasyonu hem de tarimsal gelirin maksimizasyonunu ayni anda g6z oniinde bulundurarak en uygun ekim
modellerini belirlemeyi amaglamaktadir. Bu ¢alismada, tarimsal su tiikketimini en aza indiren ve tarimsal geliri en st
diizeye ¢ikaran optimum ekim desenlerini belirlemek igin ¢ok amagli dogrusal programlama modeli kullanilmistir.
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Calismanin temel amaci, ¢esitli tarimsal iiretim senaryolar1 altinda su tasarrufu ve gelir artist potansiyelini
degerlendirmek, tarim uygulamalarinda siirdiiriilebilir su yonetimi ve ekonomik verimlilik konusunda ig¢gdrii
saglamaktir.

MATERYAL ve YONTEM

Cok amach dogrusal programlama

Cok amacli matematiksel programlamanin temeli ekonomi teorisine dayanmaktadir. Pareto, 1906 yilinda bu
alanin temelini olusturan Pareto optimal ¢6ziimii kavramini ortaya atmistir (Zeleny, 1974). Cok amagli optimizasyon
problemlerinin amagclari, probleme tek bir ideal ¢6ziim bulmay1 imkansiz kilacak sekilde birbiriyle ¢elismektedir. Bu
durum karsisinda, Pareto-optimal ¢éziimler olarak bilinen ve higbir ¢éziimiin tiim hedeflerde digerlerinden iistiin
olmadig1 bir dizi baskin olmayan ¢6ziim belirlenir (Jain ve ark., 2021). Birden fazla ¢eligkili dogrusal amag
fonksiyonunu belirli dogrusal kisitlamalar dahilinde es zamanli olarak optimize etme siireci, ¢ok amagli dogrusal
programlama (MOLP) problemi olarak adlandirilir (Sakawa ve ark., 2013). Bu problem genel olarak asagidaki gibi
ifade edilebilir (Esitlik 1):

min z,(x) = ¢, x
min z,(x) = c,x

min z;(x) = ¢ x
oyle ki Ax <b
x=0
Burada tiim amag fonksiyonlari ve kisitlar dogrusaldir. zi(x)=cix amag fonksiyonlarini, x ise problemdeki karar

degiskenlerini ifade etmektedir. ci vektorii amag fonksiyonunun katsayilarini ifade etmektedir, A problemin kisitlarini
belirten teknolojik katsayilar matrisidir, b ise sag taraf sabitleri vektoriidiir (Esitlik 2 ve 3).

Ci = (Cil'""cin)'i = 1,2,3,...,k 2
X1 ai; Qi 0 Qgp by
X2 Az1 Gz -+ Ogp b,

X = H 'A = H : .. H :b = . 3
Xn Anm1 Amz - App bm

Amag fonksiyonlarinin ¢atistigt durumlarda, tiim amaglart ayni anda minimize eden tek bir ¢dziime ulagmak
genellikle miimkiin degildir. Bu nedenle, MOLP tamamen optimal bir ¢dziim aramak yerine, Pareto optimallik
seklindeki yeni bir ¢6ziim kavramimi ortaya koymaktadir. MOLP problemlerini ele almak i¢in kullanilan farkli
skalerlestirme tekniklerine bagli olarak Pareto optimal ¢ozlimleri belirlemek icin ¢esitli hesaplama yontemleri
gelistirilmistir (Sakawa ve ark., 2013).

Skalerlestirme, ¢ok amagli bir optimizasyon probleminin daha sonra standart optimizasyon yontemleri
kullanilarak ¢oziilebilecek tek amacli bir probleme doniistiiriilmesini igermektedir. Skalerlestirme yontemlerinden biri
olan agirlikli minimaks algoritmasi, amaclar arasindaki maksimum agirlikli sapmayir en aza indirmeyi
amaclamaktadir. Agirlik katsayilar: wi ile gosterilmek tizere, matematiksel olarak su sekilde formiile edilebilir (Esitlik
4):

Min max {w;(z(0) - 7))} 4
1=1,...,

Burada zi* i'inci amag i¢in bir referans veya hedef degeri ifade etmektedir. Bu yontem, bir referans noktasindan
en biiyiik agirlikli sapmay1 minimize ederek birbiriyle ¢atisan amaglarin siire¢ iginde dengelenmesini saglamaktadir.

Bu ¢alisma, tarimsal iiretimde su kullanimini en aza indirmeyi ve tarimsal geliri en iist diizeye ¢ikarmay1
birbiriyle ¢elisen hedefler olarak ele almakta ve optimum ekim desenlerini belirlemek i¢in MOLP yontemini
kullanmaktadir. Onerilen model, hedeflerin bir referans noktasindan, tipik olarak ideal veya hedef degerden
maksimum agirliklt sapmasini en aza indirmeyi amacglamaktadir. Hedef deger veya ideal nokta, ¢cok amagh bir
optimizasyon probleminde bagimsiz olarak ¢oziildiiglinde her bir ama¢ i¢in miimkiin olan en iyi sonucu temsil
etmektedir.
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Modelde kullanilan ana kisitlar, model araciligiyla elde edilen gelirin mevcut veriler i¢in elde edilen mevcut
gelire esit veya daha fazla olmasi, su kullaniminin mevcut seviyelere esit veya daha altinda olmasi seklinde
belirlenmistir.

Bu kisitlar matematiksel olarak asagidaki denklemlerle formiile edilebilir.
n
R= Z Y, LU = R, 5
i=1

Burada n iiriin sayisini, Li, Yi ve Ui sirasiyla her bir iiriniin ekim alanini, verimini ve birim fiyatim1 temsil
etmektedir. Re ise mevcut geliri belirtmektedir.

=

I

b

S
=

I
=

(o))

i=1
Burada Wc iiriinler i¢in toplam su kullanimi, Wec,i ise her bir iiriin i¢in su ihtiyacini ifade etmektedir.
Ayrica, ekim alani tahsisinde asir1 degisimleri dnlemek i¢in tarimsal iiriinlerin ekim alanlarmna iist ve alt sinirlar
getirilmistir.
Lmini < Li < Lmaxi 7
Burada Lmin,i ve Lmax,i her bir iiriniin ekim alanlari i¢in alt ve iist sinirlar1 géstermektedir.

Modelin ¢6ziimiinde Microsoft Excel Coziicii Eklentisi (Excel Solver) kullanilmistir. Coziicli aracinda amag,
degisken hiicreleri ve kisitlar girildikten sonra ¢6ziim yontemi segilerek birka¢ saniye igerisinde optimum ¢dziim
belirlenmektedir. Aragta, dogrusal problemler i¢in LP simplex ve dogrusal olmayan problemler i¢in genel indirgenmis
gradyan (GRG) ¢6ziim metotlar1 bulunmaktadir.

Cahisma Alani

Tiirkiye'nin batisinda, Ege Bolgesi'nde yer alan Gediz Havzasi, Gediz Nehri ve kollar1 araciligiyla Ege
Denizi'ne dokiilen sularin drenaj alanini olugturmaktadir. Kuzey Ege, Susurluk ve Kiigiik Menderes Havzalari ile
komsu durumdadir. Havza yaklagik 17140 km?1ik bir alani1 kaplamakta olup, Tiirkiye'nin toplam yiiz6l¢iimiiniin
yaklasik %2.2'sini olusturmaktadir. Yaklasik 275 km uzunlugundaki Gediz Nehri, havzadaki birincil su kaynagi olarak
nitelendirilebilir (SYGM, 2019). Gediz Havzasi'nin cografi konumu Sekil 1'de gosterilmektedir.

—~ 2
5 Ttanby——
" @ara
= oy ]
8

Sekil 1. Gediz Havzasi’nin konumu

Figure 1. Location of Gediz Basin

Havza, sicak, kurak yazlar ve serin, yagish kislarla karakterize edilen tipik bir Akdeniz iklimine sahiptir.
Havzada bulunan meteoroloji istasyonlarinin gézlemlerine gore yillik ortalama sicaklik degerleri 12-18 °C arasinda
degismektedir (SYGM, 2018). Havza genelinde sicaklik agisindan en yiiksek ortalama aylik sicakliklar Temmuz ve
Agustos aylarinda gozlenirken, en diisiik ortalama sicakliklar Ocak aymnda kaydedilmektedir. Havza genelinde en
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yliiksek ortalama aylik yagis Aralik ve Ocak aylarinda kaydedilirken, en diisiik ortalama yagis Temmuz ve Agustos
aylarinda gerceklesmektedir (SYGM, 2019).

Bu ¢aligmada analiz edilen alt1 iiriin tiirii i¢in tarimsal iiretim verileri, Su Yonetimi Genel Midiirligii (SYGM)
tarafindan yayinlanan havzaya 6zgii bir rapordan alinmistir. Gediz Havzasi Kuraklik Yonetim Plani Nihai
Raporu'ndan elde edilen 2017 yil1 verileri ve gelecek donemler i¢in dngoriilen yillik {iretim tahminleri Cizelge 1'de
sunulmustur (SYGM, 2019).

Cizelge 1. Tarimsal tiretim verileri ve gelecek donem iiretim projeksiyonlari

Table 1. Agricultural production data and future production projections

Uriin Uretim(ton) (2017) Uretim(ton) (2025-2050) Uretim(ton) (2050-2075) Uretim(ton) (2075-2100)
Domates 916950 1377834 2059207 2733990
Bugday 257807 291761 305572 350489
Misir 251641 325543 457944 621618
Uziim 1098109 1368957 1836569 2307080
Kiraz 108028 143965 206602 269594
Zeytin 206932 260526 341855 427850

Her bir iiriin i¢in mevsimlik su ihtiyaci, sulama ihtiyaci, verimlilik ve birim fiyat degerleri Cizelge 2'de
sunulmaktadir (TUIK, 2014; SYGM, 2019).

Cizelge 2. Tarimsal iriinlere dair su ihtiyaci, verimlilik ve birim fiyat verileri

Table 2. Water requirement, productivity and unit price data for agricultural products

Uriin Mevsimlik Su Thtiyaci (m*/ha) Sulama Thtiyaci (m*/ha) Verimlilik (ton/ha) Birim Fiyat (TL/ton)
Domates 4028.5 2849.5 68.66 1070
Bugday 4836.1 1182.9 275 890
Misir 2530.0 1794.9 10.26 750
Uziim 6584.5 5396 17.89 1410
Kiraz 2094.4 1084.5 5.74 4060
Zeytin 8928.4 0.0 2.22 4930

ARASTIRMA BULGULARI ve TARTISMA

Bu c¢alismada, tarimsal iiretimde farkli ve genellikle birbiriyle ¢elisen perspektiflerden ekim alanlarindaki
degisiklikleri analiz etmek i¢cin MOLP yontemi kullanilmig ve optimum ekim modellerinin belirlenmesi
amaglanmistir. Gediz Havzasi'nda 2017 yili igin mevcut {iretim verileri ve gelecek donemler (2025-2050, 2050-2075
ve 2075-2100) i¢in dngdriilen veriler kullanilarak baz veya referans senaryo olusturulmustur.

Baz senaryonun yaninda, alternatif {iriin deseni senaryolar1 gelistirilmistir. Bu senaryolar, MOLP ¢ercevesinde
su kullanimiin minimize edilmesi ve tarimsal gelirin maksimize edilmesi temel amag¢ fonksiyonlari olarak
belirlenerek formiile edilmistir. Tarimsal gelirin baz senaryodakine esit veya daha yiiksek kalmasini saglamak icin
kisitlamalar uygulanirken, su kullanimi baz senaryo seviyesinde veya altinda kalacak sekilde kisitlanmistir. Ayrica,
iiriin ekim alanlarinda izin verilen degisimler %2, %4, %6, %8 ve %10 olarak belirlenmistir. Her bir {iriin i¢in
belirlenen ekim alanina alt ve {ist degisim sinirlarinin uygulanmasinin nedenleri, ¢ok biiyiik degisimleri 6nlemek ve

gida talebinin karsilanmasini saglamaktir.

MOLP ile gergeklestirilen optimizasyon siirecinde ilk olarak her bir amag¢ fonksiyonu bagimsiz olarak
coziilerek hedef degerler belirlenmistir. Daha sonra, her iki hedef ayni anda ele alinmis ve bu hedef degerlerden
agirlikl sapmalar minimize edilerek Pareto optimal ¢ozlimler elde edilmistir. Bu ¢aligmada, su tasarrufu ve tarimsal
gelir maksimizasyonunun dengeli bir sekilde degerlendirilmesini saglamak igin her iki hedefe de esit agirlik katsayilari
atanmistir.

Senaryo isimlendirmesi ulasilan bulgulari bir referans noktasi ile karsilagtirmayr kolaylastiracak sekilde
yapilmigtir. Mevcut verilerden elde edilen baz senaryo referans noktasi olarak kullanilmis ve senaryo 1 olarak
adlandirilmigtir. MOLP ¢ercevesinde incelenen senaryolar olan senaryo 2, 3, 4, 5 ve 6 ise, her bir {iriin i¢in ekim
alanlarinda sirastyla %2, %4, %6, %8 ve %10 degisime izin verilmesi durumlarini temsil etmektedir. 2017, 2025-
2050, 2050-2075 ve 2075-2100 zaman dilimleri i¢in incelenen senaryolar gergevesinde MOLP ile elde edilen tarimsal
iiriin desenleri Cizelge 3, 4, 5 ve 6'da gosterilmektedir.
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Cizelge 3. MOLP aracilifiyla 2017 yili i¢in elde edilen {iriin deseni
Table 3. Crop pattern obtained through MOLP for 2017

Ekim Alani (ha) Domates Bugday Misir Uziim Kiraz Zeytin
Senaryo 1 13354 93885 24535 61398 18806 93297
Senaryo 2 13621 92007 24045 60733 19183 95163
Senaryo 3 13889 90129 23555 60037 19559 97029
Senaryo 4 14156 88251 23064 59317 19936 98894
Senaryo 5 14423 86374 22573 58575 20312 100760
Senaryo 6 14690 84496 22082 57811 20688 102626

Cizelge 4. MOLP aracilifiyla 2025-2050 donemi i¢in elde edilen iiriin deseni

Table 4. Crop pattern obtained through MOLP for the period 2025-2050
Ekim Alani (ha) Domates Bugday Misir Uziim Kiraz Zeytin
Senaryo 1 20067 106250 31740 76542 25063 117460
Senaryo 2 20468 104124 31107 75625 25565 119809
Senaryo 3 20869 101999 30472 74670 26066 122158
Senaryo 4 21271 99874 29837 73687 26567 124507
Senaryo 5 21672 97749 29202 72677 27069 126857
Senaryo 6 22073 95625 28568 71639 27570 129206

Cizelge 5. MOLP araciligiyla 2050-2075 donemi i¢in elde edilen iiriin deseni

Table 5. Crop pattern obtained through MOLP for the period 2050-2075
Ekim Alani (ha) Domates Bugday Misir Uziim Kiraz Zeytin
Senaryo 1 29990 111280 44649 102687 35967 154128
Senaryo 2 30590 109053 43758 101338 36688 157210
Senaryo 3 31190 106828 42865 99940 37407 160293
Senaryo 4 31789 104602 41972 98507 38126 163375
Senaryo 5 32389 102377 41079 97040 38846 166458
Senaryo 6 32989 100151 40186 95538 39565 169540

Cizelge 6. MOLP araciligiyla 2075-2100 donemi i¢in elde edilen iiriin deseni

Table 6. Crop pattern obtained through MOLP for the period 2075-2100
Ekim Alani (ha) Domates Bugday Misir Uziim Kiraz Zeytin
Senaryo 1 39818 127637 60608 128994 46933 192900
Senaryo 2 40614 125083 59398 127253 47874 196757
Senaryo 3 41410 122531 58186 125450 48812 200615
Senaryo 4 42207 119978 56974 123605 49751 204473
Senaryo 5 43003 117425 55761 121716 50690 208331
Senaryo 6 43799 114873 54549 119785 51628 212189

MOLP ile belirlenen farkl iiriin deseni senaryolar1 neticesinde 2017 yili igin elde edilen su kullanimi ve

tarimsal gelir sonuglar Sekil 2'de karsilagtirmali olarak gosterilmistir.

581.37
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1,01%

Senaryo 1

Senaryo 2

Su Kullanimi (hm3)

569.44

2,05%
563.27

3.11%
55697

4.20%
5.30%
Senaryo 4

Senaryo 3 Senaryo 5

550.55

Senaryo 6

Tarimsal Gelir (Milyon USD)

2,54% 1238.62
2.06% 1232,81
1.57% 1226.85
1,06% 1220.72
0.54% 1214,44

1207.94

Senaryo 1 Senaryo 2 Senaryo 3 Senaryo 4 Senaryo 5 Senaryo 6

Sekil 2. 2017 yili icin MOLP ile elde edilen sonuglar ve karsilastirmalari

Figure 2. Results obtained for 2017 with MOLP and comparisons
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Incelenen senaryolar dogrultusunda 2017 yil1 igin elde edilen sonuglar karsilastirildiginda, su kullanimindaki
en bilyiik azalmanin, ekim alanlarinda %10'luk bir degisime izin veren senaryo 6'da gerceklestigi goriilmektedir. Bu
senaryo ile su kullaniminda 30.8 milyon m*'liik bir azalma ile referans senaryoya gore %5.30'luk bir oransal diisiis
meydana gelmektedir. Su kullanimi agisindan ikinci sirada ise, baz senaryoya gore 24.4 milyon m® azalma ile
%4.20’1ik diigiis gozlenen senaryo 5 gelmektedir. Tarimsal gelire dair sonuglar analiz edildiginde de benzer sekilde
senaryo 6 ve senaryo 5’in baz senaryoya gore sirasiyla %2.54 ve %2.06’lik artig ile tarimsal gelirin en fazla arttigi
senaryolar oldugu gézlenmektedir.

2025-2050, 2050-2075 ve 2075-2100 donemleri i¢in senaryolarm sonuglart incelendiginde, 2017 yili
bulgulara benzer sekilde, Senaryo 6 ve Senaryo 5’in one ¢ikan senaryolar oldugu goriilmektedir. incelenen bu
donemlerde tiim senaryolarda elde edilen su kullanimi ve tarimsal gelir sonuglar1 ile bu sonuglarin baz senaryoya
kiyasla yiizde degigimleri, her bir zaman dilimi i¢in Cizelge 7'de toplu olarak 6zetlenmistir. Bu karsilagtirmali analiz,
bu senaryolarin kaynaklarin daha verimli kullanimi ve tarimsal performans iizerindeki etkilerini vurgulayarak
siirdiiriilebilir tarimsal planlama i¢in 6nemli bilgiler sunmaktadir.

Cizelge 7. MOLP araciligiyla 2025-2050, 2050-2075 ve 2075-2100 donemlerinde su kullanimi ve tarimsal gelirdeki degisimler
Table 7. Changes in water use and agricultural revenue over the periods 2025-2050, 2050-2075 and 2075-2100 through MOLP

Donem Senaryo Su Kullanimi (hm?) Degisim (%) Gelir (Milyon USD) Degisim (%)

Senaryo 1 727.59 — 1583.859 —
Senaryo 2 720.22 -1.01 1593.109 0.58
Senaryo 3 712.63 -2.06 1602.090 1.15

2025-2050 Senaryo 4 704.89 -3.12 1610.879 1.71
Senaryo 5 697.01 -4.20 1619.478 2.25
Senaryo 6 688.98 -5.31 1627.889 2.78
Senaryo 1 954.76 — 2174.862 —
Senaryo 2 945.09 -1.01 2188.112 0.61
Senaryo 3 935.14 -2.06 2201.018 1.20

2050-2075 Senaryo 4 925.01 -3.12 2213.684 1.79
Senaryo 5 914.69 -4.20 2226.110 2.36
Senaryo 6 904.18 -5.30 2238.299 2.92
Senaryo 1 1203.24 — 2785.756 —
Senaryo 2 1191.05 -1.01 2803.098 0.62
Senaryo 3 1178.53 -2.05 2820.009 1.23

2075-2100 Senaryo 4 1165.77 -3.11 2836.621 1.83
Senaryo 5 1152.78 -4.19 2852.937 241
Senaryo 6 1139.56 -5.29 2868.957 2.99

Hacisiileyman ve Ozger (2024), benzer sekilde tarimsal su kullanimini minimize etmeyi amag fonksiyonu
olarak alip optimal {irlin desenlerinin elde edilmesi i¢in tek amagli dogrusal optimizasyon ¢alismasi gerceklestirmistir.
Kisit olarak iiriin ekim alanlarinda en fazla %5 degisime miisaade edilmistir. Elde ettikleri sonuglara gére, en uygun
¢Oziim senaryosunda su kullanimi ortalama %3.93 azalirken, tarimsal gelir neredeyse ayni kalmistir. Bu ¢alismada
ise, hem su tiiketimini en aza indirme hem de tarimsal geliri en ist diizeye ¢ikarma hedefleri gozetilerek MOLP ile
ekim modellerinin ¢ok amagli optimizasyonu arastirilmis ve iriin ekim alanlarindaki izin verilen degisim aralig1
maksimum %10 ile simirlandirilmigtir. Modelde her iki amaca da esit agirlik katsayilar1 atanarak esit diizeyde 6nem
atfedilmistir. Bu ¢ok amaclh yaklasima dayali senaryolar ile elde edilen sonuglar, 6nceki ¢alismalardan farkli olarak
ekim modellerinin degistirilmesinin su kullaniminda 6nemli 6l¢iide tasarruf saglarken ayni zamanda tarimsal geliri de
artirabilecegini gostermektedir. Bu bulgular, Gediz Havzasi'nda siirdiiriilebilir tarim uygulamalarinin tesvik
edilmesinde ve tarimsal iiretim planlamasinin iyilestirilmesinde karar vericiler igin dikkate deger nitelikte veriler
sunmaktadir.

SONUC

Bu ¢alismada, su kullanimini azaltma ve tarimsal geliri maksimize etme gibi birbiriyle ¢elisen hedefleri
dengeleyerek alt1 farkli senaryo altinda iiriin desenlerini optimize etmek i¢in MOLP yontemi kullanilmistir. Ulagilan
bulgular, onerilen tiim senaryolarin daha diisiik su tiiketimi ve daha yiiksek tarimsal gelirle sonuglandigini
gostermektedir.

Su kullanim1 ve gelir seviyeleri detayli bir sekilde analiz edildiginde, ekim alanlarimin degistirilmesinde
gosterilen daha fazla esnekligin su tiiketiminde daha 6nemli azalmalara ve daha yiiksek gelir kazanimlarina yol agtig1
goriilmektedir. Tiim senaryolar arasinda senaryo 6 en etkili senaryo olarak one ¢ikmakta ve baz senaryoya kiyasla su
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kullaniminda ortalama %5.30 azalma ve tarimsal gelirde ortalama %2.81 artis saglamaktadir. Bu senaryo, su tasarrufu
ve gelir artisinin esit derecede dnemli kabul edilmesi halinde en uygun segenek olarak ortaya ¢ikmaktadir.

Bu ¢alismanin sonuglari, 6nerilen MOLP modelinin siirdiiriilebilir tarim yonetimine 6nemli 6l¢iide katkida
bulunabilecegini gostermektedir. Bu durum, tarimda kaynak verimliligini ve ekonomik siirdiiriilebilirligi artirmaya
yonelik uygulanabilir ve etkili bir yaklagim olarak optimize edilmis iiriin planlamasinin degerinin altint ¢izmektedir.

Arastirmacilarin Katki Orami Beyan Ozeti
Yazarlar makaleye esit oranda katki saglamis olduklarini ve intihal yapmadiklarini beyan eder.
Cikar Catismasi

Bu calismada yazarlar arasinda ¢ikar ¢atismasi bulunmamaktadir.
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Bulgular: Siit isletmeleri ve manda konusunda ilk yaymin 1980 yilinda literatiire kazandirildig:
goriilmektedir. Yaym sayis1 2000°li yillara kadar oldukga diisiik kalmistir. Ancak 2000 sonrasi donemde bir
artis olmasina ragmen, bu artis yeterli diizeyde degildir. $6yle ki 2023 yilinda toplam 62 olan yayn sayisi
2024 yilinda 90’a yiikselmistir. Bu her ne kadar olumlu bir gelisme olarak degerlendirilse de yayin sayist
halen ¢ok yetersizdir. En gok yayin yapan iilke Hindistan (421) olup, bunu sirastyla italya (166), Pakistan
(141), Amerika (98), ve Misir (56) takip etmektedir. Ulkeler arasinda en fazla atif alan iilkeler ise sirastyla
Hindistan (2,433), Italya (2,399), Amerika (2,246), Pakistan (1,503) ve Misir (867) olmustur. Ancak Tiirkiye
30 yaym ve 153 atif ile son siralarda yer almaktadir. Tiirkiye’nin manda siitii ve manda yetistiriciligi
konularinda yaymn ve atif sayis1 bakimindan geri planda kalmasi, bu alandaki akademik eksikligi ortaya
koymaktadir. Bununla birlikte manda yetistiriciligi konusunda daha ¢ok maliyet ve karlilik ile ilgili
calismalarin yapildigi, manda siitiinde ise ¢alismalarin daha ¢ok siit kalitesi, siit verimi gibi konular iizerine
yogunlastig1 sonucuna varilmistir. Manda yetistiriciliginin ve manda siitiiniin stirdiiriilebilir olmasina yonelik
caligmalara ihtiyag vardir.

Arastirma Simirlamalari: Bu ¢alismanin 6nemli bir sinirliligi verilerin yalnizca WoS veri tabanindan elde
edilmis olmasidir. Bu nedenle yayinlar tiim literatiirii kapsamamaktadir.

Ozgiinliik/Deger: Siit isletmeleri ve manda konusundaki bilimsel yayinlarin bibliyometrik analizini sunarak,
bu alandaki aragtirma egilimlerini, iilke bazl tiretkenligi 6ne ¢ikan arastirma konularini ve alandaki boslugu
belirleyerek gelecekteki arastirmalara katki saglayacaktir.

Anahtar Kkelimeler: Bibliyometrik analiz, manda isletmeleri, manda siitii, siit isletmeleri, VOSviewer, web
of science.

Bibliometric analysis of studies on dairy farming and buffalo
Abstract

Purpose: The aim of this study is to reveal the literature on dairy farming and buffalo by bibliometric analysis
method.

Design/Methodology/Approach: In the study, 1066 publications were accessed as a result of searching the
WoS database using the keywords “dairy farm” and “buffalo” and the data were analyzed with the VOSviewer
program.

Findings: It is seen that the first publication on dairy farms and buffalo was brought to the literature in 1980.
The number of publications remained quite low until the 2000s. However, although there has been an increase
in the post-2000 period, this increase is not sufficient. The number of publications, which was 62 in 2023,
increased to 90 in 2024. Although this is considered a positive development, the number of publications is
still not at the desired level. The country with the highest number of publications is India (421), followed by
Italy (166), Pakistan (141), USA (98), and Egypt (56). The most cited countries are India (2,433), Italy (2,399),
USA (2,246), Pakistan (1,503) and Egypt (867). However, Turkey ranks last with 30 publications and 153
citations. Turkey's lagging behind in terms of the number of publications and citations on buffalo milk and
buffalo breeding reveals the academic deficiency in this field. In addition, it was concluded that studies on
buffalo breeding are mostly related to cost and profitability, while studies on buffalo milk are mostly focused
on issues such as milk quality and milk yield. There is a need for studies on the sustainability of buffalo
breeding and buffalo milk.

Research Limitations: An important limitation of this study is that the data were obtained only from the
WoS database. Therefore, the publications do not cover all the literature.

Originality/Value: It is thought to contribute to future research by presenting a bibliometric analysis of
scientific publications on dairy farming and buffalo, identifying research trends in this field, country-based
productive research topics and the gap in the field.

Keywords: Bibliometric analysis, buffalo farm, buffalo milk, dairy farm, VOSviewer, web of science.
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GIRiS

Mandalar agirlikli olarak Asya’nin tropikal bolgelerinde yayilis gosteren ve siit iiretiminde dnemli bir yer tutan
bir hayvancilik tiiriidiir. Giinlimiizde manda siitii diinya siit iiretiminin yaklasik %15’ini olusturmaktadir (FAO, 2024).
Manda siitii, icerdigi besin 6geleri bakimmdan inek siitiine kiyasla daha iistiin 6zellikler gostermektedir. Yapilan
arastirmalarda da manda siitliniin sig1r siitiinden daha besleyici oldugu, %42 daha diisiik kolesterol degerine sahip
oldugu, %40-50 daha yiiksek yag, daha ytiksek kalsiyum, demir, fosfor, A vitamini, protein ve antioksidan i¢erdigi ve
inek siitliniin aksine alerji gelistirmedigi belirlenmistir (Mahanama, 2008; Younas ve ark., 2013; Abesinghe ve ark.,
2020). Ayrica mandalar hayvansal iiretim acisindan oldukca dnemli olan ve niteliksiz kaba yemleri de sigirlara gore
daha etkin bir sekilde degerlendirebilen ve her tiirlii iklim kosullarina kolayca uyum saglayabilen bir hayvan tiiriidiir
(Atasever ve Erdem, 2008). Bu besleyici 6zellikleri ve manda yetistiriciliginin avantajlart sayesinde manda
yetistiriciligi ve manda siitii bir¢ok iilkede 6nemini korumaktadir. Diinyada ve Tiirkiye’de son otuz yilda biiyiikkbas
hayvan sayilarinda yasanan degisim incelendiginde, diinya sigir sayisinin %18 ve manda sayisinin %34 arttig1
goriilmektedir. Tirkiye’de ise sigir sayisi %40 artmasina ragmen, manda sayist %53 azalmigtir. Diinyada 2024 yili
verilerine gore biiyiikbas hayvan sayilar1 icinde mandalarin pay1 %11 iken, bu oran Tiirkiye’de yalnizca %]1°dir (FAO,
2024). Diinya’da 1961 yilinda 88 milyon olan manda sayis1, 2023 yilinda 2.3 kat artarak 205 milyona, 17 milyon ton
olan manda siitii tiretimi ise 8 kat artarak 143 milyon tona yiikselmistir. Tiirkiye’de ise 1961 yilinda 1 milyon olan
manda sayis1, 2023 yilinda %85.8 azalarak 161 bine, 248 bin ton olan manda siitii {iretimi %82.6 azalarak 43 tona
gerilemistir (FAO, 2024). Tiirkiye’de manda yetistiriciliginin avantajlar1 ve manda siitiinden elde edilen {iriinlere talep
fazla olmasina ragmen, yakin gelecekte manda popiilasyonunun yok olma tehlikesi ile karsi karsiya kalacagi
belirtilmektedir (Kilig¢ Topuz ve ark., 2023; Sari6zkan 2011). Tarim ve Orman Bakanlig: tarafindan Tiirkiye’de 2023
yilinda Hayvan Kayit Sistemine (TURKVET) kayitli manda yetistiriciligine verilen tarimsal destekler; anag (disi)
manda (250 TL) ve manda siitii destekleridir (TOB, 2023). Manda yetistiriciligine verilen tarimsal destekler ile birlikte
son yillarda manda siitii iiretiminin artma egilimi gosterdigi ancak, bu artigin yeterli diizeyde olmadig: (Kilic Topuz
and Karabulut, 2022) belirtilmistir. Nitekim Kilig Topuz ve ark., (2023) Tirkiye ve Samsun ilinde manda
popiilasyonunun siirdiiriilebilirliginin zaman serileri analizi ile degerlendirilmesi {izerine yaptiklari ¢alismalarinda da
Tiirkiye’de manda varligmin siirdiiriilebilirligi igin hiikiimet tarafindan uzun vadeli ve etkili politika araclari
uygulamaya konularak verilen desteklemeler artirilmali ve tiiketicilerin de manda siitii ve etinin faydalar1 hakkinda
bilinglendirilmesi saglanarak talep artig1 saglanmalidir sonucuna ulagmiglardir. insan saghgi {izerinde bu denli faydal
olan manda siitii {irlinlerinin siirdiirtilebilir olmas1 6nemli bir gerekliliktir. Bu alanda yapilacak ¢aligmalarin 6nemi
biiyiiktiir. Bibliyometrik analiz bir disipline ait akademik yayinlarin yazarlari, anahtar kelimeleri, iiretildikleri iilkeleri,
yazarlarinin bagli bulunduklar1 kurumlari, atiflari, yayin yillar1 ve kaynaklar1 gibi veriler kullanilarak matematiksel
ve istatistiksel yontemlere dayandirilmasi islemidir (Pritchard,1969; Tabak ve ark., 2016). Literatlirde bibliyometrik
analiz kullanilarak ¢esitli konularda yapilan ¢alismalar oldukga fazladir (Savrun ve Mutlu, 2019; Yeksan ve Akbaba,
2019; Giirdin, 2020; Yiiceer ve ark., 2021; Yiiceer ve Tan, 2022; Sunaoglu, 2023; Dirik ve ark., 2023; Ongun, 2023;
Cuhadar, 2024; Kadakoglu ve Karli, 2024; Ozlem, 2024). Literatiirde manda konusunda yapilan arastirmalar
incelendiginde ise, arastirmalarin daha ¢ok manda igletmelerinin ekonomik analizi iizerine yogunlastigi
goriilmektedir. (Ayub et al., 1990; Del Giudice, 2004; Bardhan et al., 2005; Isik 2015; Giil et al., 2018; Ozger, 2018).
Bununla birlikte manda ve sigir siitii iiretim maliyetini karsilagtiran aragtirmalar da mevcuttur (Sirohi et al., 2007,
Meena, 2008; Athar et al., 2011; Ghule et al., 2012). Ancak manda siitii isletmeleri iizerine yapilan ¢alismalarin
bibliyometrik analizinin yapildig1 bir arastirmaya rastlanilmamis olup, bu caligmanin literatiirdeki bu boslugu
doldurmasi beklenmektedir. Bu ¢aligmanin amact manda siitii igletmeleri konusundaki literatiiriin bibliyometrik analiz
yontemiyle ortaya konulmasi ve literatiirdeki boslugun belirlenmesidir.

MATERYAL ve YONTEM

Yapilan bu ¢alismada 1980-2024 yillar1 arasinda 6zet, anahtar kelime ve baglik boliimleri temel alinarak “dairy
farm” ve “buffalo” terimlerini igeren makalelerin bibliyometrik analizin yapilmasi amaglanmistir. Bibliyometrik
analiz, bilimsel bir arastirma alaninin olusumunu ortaya koymada, yaymlarin belirli yonlerini analiz edebilmede
kullanilabilen nesnel ve nicel bir yontemdir (Garfield, 1979; McCain, 1996). Bibliyometrik analiz ile arastirma
alaninin yapisi ya da kavramsal ¢ercevesi haritalandirilabilmekte, yayinlar arasi bilimsel iletisim analiz edilebilmekte
ve gelecekteki arastirmalara yonelik oneriler gelistirilebilmektedir (Phulwani et al., 2020). Ayrica bibliyometrik
analiz, aragtirma alanindaki literatiiriin zaman igindeki gelisimini inceleyerek, hangi konunun daha fazla arastirildigini
ve hangi konularda bilgi eksikliklerinin oldugunu belirlemeye yardimct olmaktadir. Bu ¢alismada, benzer konularin
gorsellestirilmesi amaciyla Ness Jan van Eck ve Ludo Waltman (2009) tarafindan gelistirilen VOSviewer (siiriim
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1.6.20) programi kullanilmistir. VOSviewer, 6zellikle bibliyometrik haritalarin olusturulmasi ve goriintiilenmesi igin
tasarlanmistir. Program, grafiksel gosterime 6zel onem vererek, bibliyometrik haritalarin anlasilir ve yorumlanabilir
sekilde sunulmasini saglamaktadir. (Van Eck and Waltman, 2009). Calismada veri toplama siirecinde Web of Science
(WoS) veri tabani kullanilmistir. Bibliyometrik analizlerde, verilerin temin edildigi veri tabaninin, konuyla ilgili
kapsamli bir literatiir sunmas1 gereklidir. Bu noktada, WoS veri tabani énemli bir kaynak olarak 6ne ¢ikmaktadir
(Aghaei Chadegani et al., 2013). Kapsaml veri tabani, atif analizleri, ¢ok disiplinli erigsim ve performans izleme
araglari sayesinde WoS, arastirmacilara yiiksek kaliteli literatiir ve gii¢lii analiz imkanlar1 sunmaktadir. Bibliyometrik
analiz siireci ii¢ asamadan olugsmaktadir. Bunlar; arama kriterlerinin belirlenmesi, veri tabani se¢imi ve veri analizidir
(Duque-Acevedo et al., 2020). {lk asama arama kriterlerinin belirlendigi asamadir. Bu asamada arastirmacilar
tarafindan veri tabanlarinda siit igletmeleri ve manda konusunda kullanilan terimler arastirilmis ve belirlenmistir.
Ikinci asama ise arama kriterlerine gore WoS veri tabaninda bulunan bilimsel yayimlarin miktarmin belirlenmesidir.
Ucgiincii ve son asama ise verilerin analiz edilerek gorsellestirilmesidir. Analiz siirecinin asamalar1 Cizelge 1°de
gosterilmisgtir.

Cizelge 1. Bibliyometrik analiz siirecinin agsamalari

Table 1. Stages of the biblometric analysis process

Siirecin Asamalari Seg¢im Kriteri Sonug

1. Arama kriteri Arastirmacilar tarafindan veri tabanlarinda siit isletmeleri ve manda konusunda Baghk, Ozet ve anahtar
kullanilan terimlerin arastirilmasi ve analizi, kelimeler (“dairy farm”) and
Elde edilen verilerin konuya gore uygunlugunun analizi, (“buffalo”).
Secilen bilimsel yayinlarin 6zellikleri ve yayin doneminin belirlenmesi,

2. Veri tabanmin Se¢imi WoS veri tabaninda bulunan bilimsel yaymlarin miktarinin belirlenmesi WoS-1,066 bilimsel ¢aligma

3. Veri Analizi Bibliyometrik analizin gorsellestirilmesi VOSviewer

ARASTIRMA BULGULARI ve TARTISMA

Yillara gore yayin ve atif sayilar

Siit isletmeleri ve manda konusunda yapilan ve WoS veri tabaninda yer alan ikincil veriler dogrultusunda 31
Aralik 2024 tarihi itibariyle yapilan sorgu sonucunda toplam 1,066 yaymin oldugu goriilmiistiir. Arastirmalarin yillar
bazinda gdsterimine incelendiginde (Sekil 1), 1980 yilinda ilk yayinin literatiire kazandirildig: goriilmektedir. Yayin
sayis1 2000’li yillara kadar oldukga diisiik kalmistir. Ancak 2000 sonras1 donemde bir artis olmasina ragmen bu artig
yeterli diizeyde degildir. Toplam yayin sayist 2024 yilinda bir 6nceki yila gore 62’den 90’a yiikselmistir. Bu her ne
kadar olumlu bir gelisme olarak degerlendirilse de yayin sayisi halen yeterli diizeyde degildir. Ciinkii bu artis manda
yetistiriciligi alaninda yaganan sorunlarin ¢éziimiine yonelik bilimsel bilgi {iretimi agisindan yetersiz kalmaktadir. Bu
durum alandaki arastirma faaliyetlerinin daha da tesvik edilmesi gerektigini gostermektedir. Atif sayilar1 da benzer
bir egilim gdstermekte olup, yayin sayisinda ki artig ile birlikte atif sayilarinin da arttig1 goriilmektedir. Siit isletmeleri
ve mandacilik konusunda &nem gittik¢e artmis olup, daha fazla ¢aligma literatiire kazandirilmistir. Ayrica atif
sayilarinda ki artig, yapilan arastirmalarin daha fazla etki yarattigini ve alana olan ilginin arttigin1 ortaya koymaktadir.
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Sekil 1. 1980-2024 donemine ait siit isletmeleri ve manda ile ilgili yayin ve atif sayilarinin yillara gore degisimi (adet)

Figure 1. Change in the number of publications and citations related to dairy farming and water buffalo for the period 1980-2024 by years
(quantity)
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En cok yayin yapilan iilkeler

Yaym sayilarmin diinya haritas1 Sekil 2’den incelendiginde, koyu mavi alanlar yayin sayisinin fazla oldugu
iilkeleri, mavi tonun agik oldugu alanlar yaym sayisinin az oldugu iilkeleri ve gri renkli alanlar yaymin olmadigi
iilkeleri gostermektedir. Toplam 79 iilkede yayin yapilmis olmakla birlikte, en ¢ok yayin yapilan iilke Hindistan (421)
olup, bunu sirasiyla Italya (166), Pakistan (141), Amerika (98), ve Misir (56) takip etmektedir. Manda yetistiriciligi
konusundaki akademik yayinlarda Hindistan, italya, Pakistan 6n plana ¢ikmaktadir. Bu durum s6z konusu iilkelerdeki
manda sayisi ve siit iretim miktarlariyla dogrudan iliskilidir. S6yle ki FAO’nun 2023 yil1 verilerine gore yaklasik 209
milyon bas olan diinya manda sayisinin %53.5’1 Hindistan’da (112 milyon bas), %21.4’ii Pakistan’da (44 milyon bas)
ve %0.1°1 Italya’da (406 bin bas) bulunmaktadir. Ayni yil itibariyle diinya genelinde 150 milyon ton manda siitii
iiretilmis olup, bu iiretimin %69.4’4 Hindistan (104 milyon ton), %25.7’si Pakistan (38 milyon ton) tarafindan
gerceklestirilmistir. italya, {iretim miktar1 bakimindan daha diisiik seviyede (254 bin ton) yer alsa da manda siitiinden
elde edilen iiriinlerle, 6zellikle mozzarella peynirinde 6ne ¢ikmaktadir. Sekil 6’da da goriildiigii gibi manda siitii
konusunda yapilan ¢aligmalar da mozzarella peyniri 6n plana ¢ikan kelimeler arasinda olmustur. Bu konuda yapilan
caligmalarm biiyiik bir kism1 da Italya’da yapilmustir (Sechi et al., 2011; Nobili et al., 2016; Sales et al., 2017; Rusdan
and Kusnadi, 2017).

Powerned by Bing
© Ausiralian ps Furciation, Toem Tom, Tendin

Sekil 2. Siit isletmeleri ve manda konusunda en ¢ok yayin yapan iilkelerin haritasi

Figure 2. Map of the countries with the most publications on dairy farming and buffalo
Birlesmis Milletler Siirdiiriilebilir Kalkinma Hedeflerine gore yayin sayilari

Birlesmis Milletler (BM) 2015 yilinda, 1 Ocak 2016 tarihinde yiiriirliige giren ve 17 kiiresel hedeften olusan
Siirdiiriilebilir Kalkinma Hedeflerini (SKH'ler) tanitmistir (BM, 2015). Ayrica, 2030 yilia kadar yoksulluk, aglik,
saglik ve refah, toplumsal cinsiyet esitligi, siirdiiriilebilirlik ve iklim degisikligi gibi kritik kiiresel zorluklar1 da ele
almaktadir. Bu SKH'ler ve amaglart insanlarin, gezegenin ve g¢evrenin yasamlarini iyilestirmektir. Yoksullugun
ortadan kaldirilmasi, ¢evrenin korunmasi ve herkes icin barig ve refahin tegvik edilmesi yoniinde harekete gecmeleri
icin uluslara ilham vermek tizere gelistirilmislerdir (ILO ve ICA, 2015). Siit isletmeleri ve manda konusunda yapilan
literatiiriin BM SKH ile eslestirilmesi Sekil 3’de verilmistir. Buna gore, manda siitii konusunda yapilan calismalar,
SKH’ler arasinda en ¢ok Saglik ve Kaliteli Yasam (SKH 3) (703) ve iklim Eylemi (SKH 13) (218) hedefleri iizerine
yogunlasmistir. Bunlari sirasiyla A¢liga Son (SKH 2) (56) ve Karasal Yasam (SKH 15) (37) hedefleri takip etmektedir.
Saglikli ve Kaliteli Yagam (SKH 3) acisindan degerlendirildiginde, manda yetistiriciliginin kirsal gecim kaynaklarini
desteklemesi ve gevresel siirdiiriilebilirlige katki sunmasi yatmaktadir. Manda siitiiniin olduk¢a yiiksek besin degerine
sahip olmasi, saglikli yasam standartlarinin gelistirilmesine katki saglamaktadir. Yapilan ¢alismalarda da manda
siitiinlin inek siitiine gore daha besleyici oldugu, daha yiiksek kuru madde, yag, protein igerdigi ve kolesterol
bakimindan daha diisiik degere sahip oldugu belirlenmistir (Soysal, 2013; Younas ve ark., 2013; Ermetin, 2020). Iklim
Eylemi (SKH 13) agisindan degerlendirildiginde ise mandalar otlak alanlara ve kalitesi diisiik kaba yemlere adapte
olabilmeleri sayesinde, daha diisiik karbon ayak izine sahip bir hayvancilik faaliyetidir. Nitekim Kili¢ Topuz ve Celik
(2023) Tiirkiye’de iklim degisikliginin manda siitii iiretimine etkisi ve gelecege doniik tahminler iizerine yaptigi
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calismada, iklim degisikliginin manda siitii tiretiminde 6nemli etkisinin oldugunu ve {ireticilerin iklim degisikligi
konusunda farkindaliklarinin arttirilmasi gerektigi sonucuna ulagsmiglardir.
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Sekil 3. Birlesmis Milletler 2030 siirdiiriilebilir kalkinma hedefleri ve her bir hedef ile ilgili yapilan yayn sayist

Figure 3. United Nations 2030 sustainable development goals and the number of publications on each goal
Bibliyometrik analiz sonuc¢lar:

Siit igletmeleri ve manda konusunda yapilan aragtirmalarda en ¢ok kullanilan kelimeleri belirlemek igin
VOSviewer programindan anahtar kelime analizi yapilmistir. Anahtar kelimelerin bibliyometrik ag analizi Sekil 4’te
gosterilmigtir. Kiime biiyliklikleri anahtar kelimelerin kullanim fazlaligin1 géstermektedir. Kiime renkleri anahtar
kelimelerin bir arada kullanimimi ve kiimeler arasinda yer alan ¢izgiler ise kelimelerin birbiri ile baglanti icerisinde
olduklarin1 gdstermektedir. Anahtar kelimelerin ag analizini gostermek icin toplam 2,612 kelime arasindan en fazla
gegen 1,000 kelime alinmig olup, her kelimenin en az bir kere gegme kriteri se¢ilmistir. Yapilan analize gore buffalo
(manda) (117), buffaloes (mandalar) (116), cattle (sigir) (71), bubalus bubalis (nehir mandasi) (58) ve milk (siit) (50)
en ¢ok kullanilan ilk 5 kelime olmustur. Kullanilan kelimeler arasinda siit verimi, siit firetimi ve siit mandasi gibi
konularinda 6ne ¢ikan konular oldugu belirlenmistir. Analiz sonucunda 32 kiime, 77 baglanti ve 110 baglant1 giicii
tespit edilmistir. Manda, sigir ve siit kelimelerin en ¢ok kullanilan kelimeler olmast, ¢alismalarin biiyiik cogunlugunun
hayvansal {iretim ve siit verimi lizerine yogunlastigini gostermektedir. Bununla birlikte iklim degisikliginin tarimsal
iiretim iizerindeki etkisinin giderek artmasi, mandanimn ¢evresel kosullara dayanikligi ile 6ne ¢ikan bir tiir olmasi, bu
alandaki caligmalarda daha fazla yer almasi gerektigini gostermektedir.
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Sekil 4. Anahtar kelimelerin bibliyometrik ag analizi

Figure.4 Bibliometric network analysis of keywords

2020

Manda konusunda en ¢ok yapilan calismalar1 daha net ortaya koymak amactyla Sekil 5’te “buffalo” (manda)
kelimesi secilmistir ve en ¢ok baglantili oldugu kelimelerin buffaloes (mandalar), cost (maliyet) ve profitability
(kérlhilik) kelimeleri oldugu goriilmiistiir. Analizler ile manda konusunda daha ¢ok maliyet ve karlhilik ile ilgili
calismalarin yapildig1 sonucuna varilmistir. Bu baglamda literatiiriin iiretici odakli ve ekonomik boyutta sekillendigi

sOylenebilir.

profitghility

Sekil 5. Secilen kelimenin (buffalo) bibliyometrik ag analizi

Figure 5. Bibliometric network analysis of the selected word (buffalo)

Manda siitii konusunda en ¢ok yapilan ¢alismalar1 daha net ortaya koymak amaciyla Sekil 6°’da “buffalo milk”
(manda siitii) kelimesi secilmistir ve en ¢cok baglantili oldugu kelimelerin buffaloes (mandalar), milk quality (siit
kalitesi), milk yield (siit verimi), mozzarella cheese (mozzarella peyniri) ve bacteria and infections (bakteri ve
enfeksiyonlar) oldugu goriilmistiir. Buradan, manda siitii ile ilgili ¢aligmalarin daha ¢ok hastalik konularinda
yogunlastigi, goriilmektedir. Bu baglamda, manda siitiiniin ekonomik boyutunun ele alinacagi arz zinciri (supply
chain), deger zinciri (value chain), manda isletmelerinin siirdiiriilebilirligi (sustainability) ve manda {iiretici orgiitleri
(kooperatifler, iiretici birlikleri, yetistirici birlikleri, vs.) konularindaki yapilacak olan ¢aligmalara ihtiya¢ vardir. Bu
sebeple gelecekteki manda siitiiniin ekonomik boyutu iizerine yapilacak aragtirmalarin bu konular iizerinde olmasi

Onerilmektedir.
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Sekil 6. Secilen kelimenin (buffalo milk) bibliyometrik ag analizi

Figure 6. Bibliometric network analysis of the selected word (buffalo milk)

Ulkelerin atif sayisina gére yogunluk haritast Sekil 7°de verilmistir. Ulkelerin aldig1 atiflara gére ag haritasi
olusturmak i¢in bir {ilkenin en az bir eser yayinlamasi ve en az bir atif almas1 kriteri kullanilarak 76 farkl tilke
iizerinden analizler gergeklestirilmistir. Sar1 rengin yogun oldugu iilkeler en fazla atif alan iilkeleri gostermektedir.
Yapilan analiz sonucunda 42 ayr1 kiime, toplam 4,981 baglant: ve 5,809 baglanti giicii oldugu tespit edilmistir. Ulkeler
arasinda en fazla atif alan iilkeler sirastyla Hindistan (2,433), italya (2,399), Amerika (2,246), Pakistan (1,503) ve
Misir (867)’dir. Bu durum Sekil 2°de tartisildigr gibi iilkelerin yayn sayisi ile dogrudan iliskilidir. Tiirkiye 76 iilke
arasindan 30 yaym ve 153 atif ile 14. sirada yer almaktadir. Tiirkiye’nin manda siiti ve manda yetistiriciligi
konularinda yaym ve atif sayis1 bakimindan geri planda kalmasi, bu alandaki akademik eksikligi ortaya koymaktadir.
Tiirkiye’nin manda popiilasyonu ve manda siitii iiretimindeki azalig géz 6niine alindiginda, bu alana yo6nelik bilimsel
arastirmalarin arttirilmasi 6nemli bir gereklilik olarak 6ne ¢ikmaktadir.

St vosviewer

Sekil 7. Ulkelerin atif sayisina gore yogunluk haritast

Figure 7. Density map of countries by number of citations

Atif aglariin belirlenmesi amaciyla, en az 2 yayn ve en az 2 atif kriterleri dikkate alinarak yazar atif analizine
iliskin ag haritas1 Sekil 8’de verilmektedir. Birbiriyle baglantili oldugu goriilen 683 yazar {izerinde yapilan analiz
sonucunda en fazla atif alan yazarin; 258 atif ve 276 baglanti ile De Rosa, Giuseppe oldugu belirlenmistir. Napolitano,

251



Karabulut ve Kili¢ Topuz, Cilt/Volume 31 Sayi/Issue 2 Yil/Year 2025

Fabio (271 atif ve 265 baglant1), Pacelli, C. (157 atif ve 231 baglant1), Sabia, Emilio (134 atif ve 199 baglant1) ve
Braghieri, Ada (102 atif ve 197 baglant1) en fazla atif alan ilk bes yazar arasindadir.

selokaighreshl.
verma/iied ram
Jefame, a.
u‘
rafig, ki

sadeesh, e. m. mandd) kg

Kwmatirajesh
chakravarty, a. k. e
- li,ling.

mohanty, t. k.
patil, ¢. s.
dutt,triveni Jacgh, §jfisusan

balhara, a. k. omey rajeswari
drangelo, danila uemswsmgh

patban@hags. kw cottigliilessio
masucci mg{ dheer e handdian
- oy

< ijaz, mi
kurmar, ami it alvarez julio @ rosa, iﬁs e ahmag, n. - ad nisar

‘? -
barile, vittoria lucia .”maul Javed, muhammad tariq
o m

ad () jiuapalapong sathaporn

ahmad, nasim &

yao/zhigiu
nie, pei

S vosviewer

Sekil 8. En fazla atif ve baglantisi olan yazarlarin bibliyometrik ag analizi

Figure 8. Bibliometric network analysis of the authors with the most citations and links

Siit isletmeleri ve manda konusunda yapilan yayin ve atif sayist olarak literatiire en fazla katki saglayan
kurumlarin analizi yapilmistir ve yogunluk haritas1 sonuglar1 Sekil 9’da verilmistir. Kurumlar arasi analizlerin
gerceklestirilmesinde ise kurumun en az 1 yaym yapmasi ve 1 atif almasi kriteri dikkate alinmistir. Sonugta aralarinda
baglanti olan 1,023 g6zlem birimi ile analiz yapilmistir. Yayin sayisi bakimindan incelendiginde, en ¢ok yayin yapan
kurumlar, Pakistan’in Lahore sehrinde Animal Science of Veterinary University (50), Pakistan’in Faisalabad sehrinde
bulunan Faisalabad Agricultural University (41), italya’da bulunan Naples Federico University (36), italya’da bulunan
Basilicata University (27) ve Hindistan’da bulunan Lala Lajpat Rai Animal Science University (26)’dir. Atif sayist
olarak incelendiginde 6ne ¢ikan kurumlar ise Pakistan’in Faisalabad sehrinde bulunan Faisalabad Agricultural
University (661), Italya’da bulunan Basilicata University (633), italya’da bulunan Naples Federico University (506),
Pakistan’in Lahore sehrinde Animal Science of Veterinary University (453), ve Avustralya’da bulunan Melbourne
University (318) oldugu goriilmektedir.

S vosviewer

Sekil 9. Literatiire en fazla katki saglayan kurumlarin analizi

Figure 9. Analysis of the institutions that contributed most to the literature
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Siit sigirciligt ve manda konusunda yapilan yayinlarin yaymlandig ilk on dergi Sekil 10°da gosterilmistir. Sekil
incelendiginde Buffalo Bulletin dergisi 95 yaym ile ilk sirada yer almaktadir. Bu durum Buffalo Bulletin dergisinin
manda yetistiriciligi lizerine uzmanlasmis ve bu alana yogunlagmis bir yayimn politikasi izledigini gostermektedir.
Indian Journal of Animal Science (75), Indian Journal of Dairy Science (39) gibi dergilerin manda yetistiriciligi
konusunda yiiksek sayida yayima yer vermesi, 6zellikle Hindistan gibi iilkelerde mandanin 6nemli bir hayvansal liretim
kaynagi oldugunu gostermektedir. Ayrica bu dagilim, ¢alismanin literatiire katkis1 dogrultusunda, yayin yapilacak
dergi se¢iminde yol gosterici olacaktir.

VETERINARY WORLD msssm 19
PROCEEDINGS 2010 CORNELL. . n—— 20
INDIAN JOURNAL OF ANIMAL RESEARCH mss—— )3
JOURNAL OF DAIRY SCIENCE mes—— 32
ITALIAN JOURNAL OF ANIMAL SCIENCE ms—— 3
ANIMALS meaeesssssssmmm 38
INDIAN JOURNAL OF DAIRY SCIENCE meeeessssssss—— 39
TROPICAL ANIMAL HEALTH AND.. eeeea———— 45
INDIAN JOURNAL OF ANIMAL SCIENCES e 7 5
BUFFALO BULLETIN e O 5
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Sekil 10. Yaynlarin dergi bazinda dagilimi

Figure 10. Distribution of publications by journal
SONUC VE ONERILER

Bu ¢alisma, siit igletmeleri ve manda konularinda yapilmis bilimsel arastirmalarin 1980-2024 yillar1 arasindaki
yayin ve atif sayilarindaki degisimini, en ¢ok yayin yapilan iilkeleri, yaymlarin SKH hedeflerine gore dagilimini, en
sik kullanilan anahtar kelimeleri, tilkelerin atif sayisina gére yogunlugunu, en fazla atif ve baglanti sayisina gore
yazarlari, literatiire bu konuda en fazla katki saglayan kurumlarin degerlendirmesini ve yaymlarin dergi bazinda
dagilimin1 ortaya koymaktadir. Yapilan analizler sonucunda 2010 yilindan itibaren siit isletmeleri ve manda
konusunda yaym sayisinda hizli bir artis yasandigi, 2020 ve sonrasinda artigin devam ettigi ancak yeterli diizeyde
olmadig1 sonucuna ulagilmistir. Ozellikle Tiirkiye’de bu konuda yapilan yayinlar oldukga smirli kalmustir. Siit
isletmeleri ve manda konusunda en fazla yayin yapan iilkeler arasinda Hindistan, italya, Pakistan &n plana
¢ikmaktadir. Bu durum mandaciligin bu iilkelerde 6nemli bir hayvancilik faaliyeti olmasi ile yakindan iliskilidir.
Yapilan arastirmalarin BM SKH hedeflerinden dzellikle Saglikli ve Kaliteli Yasam ve Iklim Eylemi hedefleri ile giiclii
bir iligki gosterdigi belirlenmistir. Dolayisiyla bu sonuglar, manda siitiiniin hem yiiksek besin degerleri ile saglikli
yasami desteklemesi hem de ¢evresel agidan daha diisiik maliyetli {iretim siirecleriyle iklim eylemine katki sundugunu
gostermektedir. Yapilan arastirmalarda en sik kullanilan anahtar kelimeler; manda, mandalar, sigir, bubalus bubalis
ve siit olmustur. Tlgili literatiire en fazla katki saglayan kurumlar ise Pakistan’m Lahore sehrinde Animal Science of
Veterinary University, Pakistan’mn Faisalabad sehrinde bulunan Faisalabad Agricultural University, Italya’da bulunan
Naples Federico University, Italya’da bulunan Basilicata University ve Hindistan’da bulunan Lala Lajpat Rai Animal
Science University’dir. Atif sayis1 olarak incelendiginde one ¢ikan kurumlar ise Pakistan’in Faisalabad sehrinde
bulunan Faisalabad Agricultural University, Italya’da bulunan Basilicata University, Italya’da bulunan Naples
Federico University, Pakistan’in Lahore sehrinde Animal Science of Veterinary University ve Avustralya’da bulunan
Melbourne University’dir. Ayrica daha fazla iilke ve kurum arasinda is birligi saglanarak literatiire katki
artirilabilecektir. Arastirmalarin daha ¢ok manda yetistiriciliginin gelistigi ve manda sayisi bakimindan 6ncii olan
iilkelerde yer aldig1 dikkat ¢ekmektedir.

Bu ¢aligmanin 6nemli bir smirlilig1 verilerin yalnizca WoS veri tabanindan elde edilmis olmasidir. Bu nedenle
yaymlar tiim literatiirli kapsamamaktadir. Gelecekte yapilacak olan ¢aligmalarda, farkli veri tabanlarinin kullanilmast
literatiiriin daha kapsamli ele alinmasina imkan saglayacaktir.
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Aragtirma sonucunda manda siitii ile ilgili ¢caligmalarin daha ¢ok hastalik konularinda yogunlastig1, ancak
ekonomik boyutunun ele alindig1 konularda literatiirde 6nemli bir bosluk oldugu belirlenmistir. Bu baglamda, manda
siitiiniin ekonomik boyutunun ele alinacagi arz zinciri (supply chain), deger zinciri (value chain), manda isletmelerinin
stirdiiriilebilirligi (sustainability) ve manda iiretici orgiitleri (kooperatifler, iiretici birlikleri, yetistirici birlikleri, vs.)
konularinda yapilacak olan ¢aligmalara ihtiyag vardir. Bu sebeple gelecekteki manda siitiiniin ekonomik boyutu
iizerine yapilacak aragtirmalarin bu konular iizerinde olmasi 6nerilmektedir.

Tirkiye'de manda yetistiriciliginin siirdiiriilebilir olmamasi, énemli bir ekonomik ve kiiltiirel deger kaybi
yaratmaktadir. Yapilan bibliyometrik analiz, bu alanda literatiirde 6nemli bosluklar bulundugunu ortaya koymustur.
Siirdiiriilebilirlik odakli, ¢6ziim iireten ve uygulamaya ydnelik ¢alismalarin artirilmasi gerekmektedir.

Manda yetistiriciliginin avantajlar1 ve manda siitiiniin insan saglig1 izerindeki faydalarina ragmen, Tiirkiye’de
manda varliginda 6nemli bir diislis yasanmaktadir. Bu durumun nedenleri arasinda; pazarlama ve deger zinciri
sorunlari, Orgiitlenme eksigi ve yetersiz desteklemeler sayilabilir. Bu sorunlarin giderilmesi i¢in manda
yetistiriciligine 6zel politikalar gelistirilmeli, iireticiye gelir destegi arttirilmali ve {ireticiler kooperatiflesmeye tesvik
edilmelidir. Ayrica, manda tiretici orgiitlerinin etkinligini artirmaya yonelik tesvik modelleri gelistirilmelidir.

Arastirmacilarin Katki Oram Beyan Ozeti
Yazarlar makaleye esit oranda katki saglamig olduklarini ve intihal yapmadiklarini beyan ederler.
Cikar Catismasi

Makale yazarlar1 aralarinda herhangi bir ¢ikar catigmasi olmadigini beyan ederler.
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Amag: Bu calisma, neoliberal politikalar ve devlet desteginin azalmasi sonucu derinlesen kirsal go¢ ve
“koyliiliikten kopus” baglaminda, kiigiik iireticiler igin temel bir hayatta kalma stratejisi olarak kiigiik
seracilig1 incelemektedir. Hayatta kalma stratejileri, en genel sekliyle, toplumun kirilgan kesimlerinin degisen
kosullar altinda varliklarin1 siirdiirme ¢abasini ifade eder. Bu ¢ergeve igerisinde kiigiik sera iireticilerinin
varliklarmu siirdiirebilmek igin uyguladiklar: stratejiler, bu ¢alismanin konusunu olusturmaktadir.

Tasarim/Metodoloji /Yaklasim: Arastirmada, nitel yontem desenlerinden biri olan durum galismasi deseni
kullanilarak 24  kiigiik diretici ile derinlemesine goriismeler gergeklestirilmistir.  Katilimeilarin
belirlenmesinde, arastirmanin kapsami dolayisiyla amagli 6rnekleme yontemlerinden benzesik 6rnekleme
kullanilmistir. Katilimeilar agirlikli olarak iklim kosullarinin seraciligi nispeten zorlastirdigi bolgelerden
(Usak ve gevresi) secilmis kiiglik dlgekli seracilardir. Farkli nitelige sahip katilimcilar, karsilagtirma imkani
vermeleri i¢in 6rnekleme dahil edilmistir.

Bulgular: Calismada elde edilen bulgulara gore seracilik, kiigiik sera tireticileri i¢in ekonomik bir faaliyet
olmanin yaninda sosyal dayanisma, 6zgiiven, istihdam, ig giivencesi vs. saglayan bir mekanizmadir. Kiigiik
reticiler, seracilik faaliyeti cercevesinde hane emegi, ¢esitlendirme (iiriin cesitlendirmesi, gelir
cesitlendirmesi, yapisal gesitlendirme), birikimi tiiketme ve borglanma gibi stratejileri yaygin olarak
kullanmaktadirlar. Kiigiik iireticiler, genellikle bu stratejilerin ¢gogunu veya hepsini bir arada kullanarak
riskleri azaltmaya ¢aligmaktadirlar.

Ozgiinliik/Deger: Bu ¢aligmanin 6zgiin taraflarindan biri “hayatta kalma stratejileri” kavramni kiigiik 6lgekli
sera Ureticilerini odaga alarak incelemesidir. Diger bir unsur, ¢caligmaya dahil edilen seralarin ¢ogunlugunun
iklim agisindan avantajli olmayan bolgelerden segilmesidir. Boylelikle kiigtik 6lgekli seraciligin hem bir “aile
ciftciligi ormegi” hem de bir “hayatta kalma stratejisi” olarak daha goriiniir olacag: diisiiniilmiistiir.

Anahtar kelimeler: Cesitlendirme stratejileri, hane (aile) emegi, hayatta kalma stratejileri, kiigiik sera
iireticileri, sera liretimi.

“Greenhouse production” as a survival strategy of small producers: A case study

Abstract

Purpose: This study examines small greenhouse farming as a basic survival strategy for small producers in
the context of deepening rural migration and "depeasantization" as a result of neoliberal policies and the
decrease in state support. Survival strategies generally refer to the efforts of vulnerable segments of society to
maintain their existence under changing conditions. Within this framework, the strategies implemented by
small greenhouse producers to maintain their existence constitute the subject of this study.

Design/Methodology/Approach: A case study design and qualitative method design were used, and in-depth
interviews were conducted with 24 small producers. In determining the participants, homogeneous sampling,
a purposeful sampling method, was used. The participants were mainly small-scale greenhouse farmers
selected from regions in which greenhouse farming is relatively difficult because of the harsh climate
conditions. Participants with different qualifications were included in the sample to provide comparison
opportunities.

Findings: According to the findings, greenhouse farming is not only an economic activity for small
greenhouse producers but also a mechanism that provides social solidarity, self-confidence, employment, job
security, etc. Small producers widely use strategies such as household labor, diversification (product
diversification, income diversification, structural diversification), depletion of savings, and borrowing within
the framework of greenhouse farming activities. Small producers generally attempt to reduce risks by using
most or all these strategies.

Originality/Value: One of the original aspects of this study is that it examines the concept of “survival
strategies” by focusing on small-scale greenhouse producers. Another element is that the majority of the
greenhouses included in the study were selected from regions that are not advantageous in terms of climate.
In this way, it was thought that small-scale greenhouse farming would be more visible both as an “example of
family farming” and as a “survival strategy”.

Keywords: Diversification strategies, household (family) labor, greenhouse production, small greenhouse
producers, survival strategies.
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GIRIS
Tiirkiye’de 6zellikle 1950’lerden itibaren baslayan tarimda makinelesme kiigiik kdyliiliigiin ¢oziilmesine ve

kiigiik toprak sahiplerinin (ya da topraksizlarin) kent merkezlerine akarak sanayi ve hizmet sektorii icerisinde yer
almalarina yol agt1.

1980’lere gelindiginde Tiirkiye’nin demografik yapisi kentlerin lehine degismis ve kent niifusu %50’nin
iizerine ¢ikmigti. Bu tarihlerde neoliberal ekonomi politikalarinin da devreye girmesi devletin kiiciik iireticilere
yonelik siibvansiyonlarinda onemli disiislerin baslamasina neden olunca kirdan kente gd¢ devam etti. Bu
mobilizasyonun devaminda, iilkenin giineydogusundaki catigmalar ve 6zellikle kiy1 bolgelerdeki turizm patlamasi da
etkili oldu. Sonugcta, sosyal, eckonomik ve siyasal gerekgelere bagli olarak Tiirkiye’de “koyliiliikten kopus™ olarak
adlandirabilecegimiz siire¢, zaman igerisinde hiz kazanarak bugiinlere gelindi (Arslan, 2019). Koyliiliikten kopus
Tiirkiye’deki kirsal alanlarin neredeyse tamaminin piyasanin etkisi altina girmesini bereberinde getirdi (Keyder ve
Yenal, 2011).

Tiirkiye tarimindaki degisim, bir yandan koylerin demografik olarak zayiflamasina yol acarken 6te yandan
koylerde yasamaya devam edenleri de kiiresel tarim sistemi igerisinde ayakta kalabilmek icin mekanizmalar
gelistirmeye zorladi. Literatiirde “hayatta kalma stratejileri” olarak kavramsallastirilan bu miicadele bicimlerini,
Tirkiye’de tarim yapma bigiminin geleneksel bicimi olan kiigiik koyliilik ya da “aile c¢iftgiligi” temelinde
degerlendirmek miimkiindiir. Aile ¢iftciligi, ¢ift¢i hane iiyelerinin iiretim, pazarlama ve tiiketim siireglerinde bir
dayanigsma igerisinde birlikte ¢alisarak ve kaynaklari paylasarak yasamini siirdiirme ¢abasini agiklamak igin kritik bir
kavram olarak goriilmektedir. Aile ¢ift¢iligi sadece iiretimde degil daha sonraki siireglerde de hane {iyelerinin enerji
ve kapasitelerinin orgiitlenerek bireyden ziyade hanenin hayatta kalmasina katki saglayan ekonomik oldugu kadar
sosyal bir faaliyettir (Djurfeldt, 1996; Kasimis ve Papadopoulos, 1997).

Bu makale kiiglik oOlgekli seraciligin, bir aile ¢iftgiligi faaliyeti olarak sdzkonusu “hayatta kalma
mekanizmalar1” iginde bir strateji olarak ortaya ¢ikip ¢ikmadigini tespit etmeye ¢aligsmaktadir. Bu kapsam igerisinde
kiiresel gida liretimi ve ticareti icerisinde dnemli bir unsur haline gelmis ve kurulus asamasinda biiyiik sermayeye
ihtiya¢ duyan, profesyonel bir yonetimi gerekli kilan biiyiik 6lgekli seralar arastirmanin kapsami disinda kabul edilmis
ve i¢ pazara, hatta biiyiik 6l¢iide semt pazarlarina, koy/mahalle ¢cevresine yonelik iiretim yapan kiigiik 6l¢ekli seracilar
arastirmanin drneklemini olugturmustur.

Teorik arka plan

Marx’tan bu yana tarimin kapitalist doniistimii ve koyliliigtin/kiiciik ¢ift¢iligin tasfiyesiyle ilgili tartigsmalar
onemli bir literatiir olugturmustur. Kautsky’nin ilk kez 1899’da yayimlanan 6nemli kitabi olan Die Agrarfrage (The
Agrarian Question, 1988) kapitalizmin tarimi etki altina almasindaki “gecikme”yi agiklamaya caligiyor ve meselenin
adin1 da koyuyordu: “Tarim sorunu” (Tiirkiye’de tarim sorunuyla ilgili akademik tartismalarin yogunlasmasina ilk
olarak Boratav-Erdost tartismalari olarak bilinen polemiklerde rastlanir. Korkut Boratav’in (1969) Emek Dergisinde
yaymlanan kisa bir makalesine Muzaffer Erdost’'un (1969) Aydinlik Dergisindeki cevabiyla hararetlenmis olan
tartisma temel olarak Tiirkiye tarimimin kapitalistlesme siirecindeki konumu iizerine sekillenmistir. Boratav’in tezi
Tiirkiye tarimina ilkel kapitalist iiretim tarzimin hakim oldugudur. Erdost ise bu tezi reddederek kirsal alanda
kapitalist iliskilerin bulunmasina ragmen egemen iiretim bigciminin kapitalizm oncesi (feodal veya yari-feodal) bir
nitelik tasidigini iddia etmigtir.) 1920’lerin ortalarinda meseleyi anti-Marxist bir perspektiften ele alan Chayanov
(1966) ise koyliliigiin, kendine 6zgii direng mekanizmalart oldugunu iddia ederek “Koylii Ekonomisi Teorisi’ni
gelistirdi. O’na gore koylii ekonomisinin {i¢ temel 6zelligi; aile emegine dayanmasi, emegin kargiliginin tek ve
boliinmez bir gelir olarak goriilmesi ve emek ile tiiketim arasinda bir denge bulunmasiydi (Aydin, 1986a; Wolf, 2000).

Kostas Vergopoulos ise Kautsky ve Chayanov’un yaklasimlarini uzlastirmaya calisir (Aydin, 1986b) ve aile
cift¢iliginin, kdyli emegini kentsel kapitalizmin emrine sunmak i¢in en basarili iiretim bi¢imi oldugunu ve bu sayede
iirtinlerin fiyatinin diisiik tutulabildigini ifade eder (Vergopoulos, 1978). Vergopoulos’a gore kdylii tarimi kapitalizm
oncesi bir iiretim tarzi degil modern kapitalizm tarafindan yeniden yaratilan ve ona eklemlenen bir bigimdir. K&ylii
girisimci ya da kiiglik meta iireticisi “parca basi iicretle ¢alisan is¢i”’ye benzer. Samir Amin de (2018) “evinde ¢aligan
proleter” olarak isimlendirir. Boyle oldugu i¢in de kdylii iiretimiyle gida iiretmek, kapitalizm altinda oldugundan daha
ucuzdur (Vergopoulos, 1978; de Janvry, 1990).

Bu cergevede, aile ¢iftciligi kiiresel 6l¢ekte azalma egilimi icerisinde olsa bile (Hobsbawn, 1995; Araghi, 1995;
Bernstein, 2014), liretim siirecindeki riskleri tizerine almasi (de Janvry, 1990) kirsal alanda aile cift¢iliginden tiimiiyle
vazgecilmesini engellemektedir. Bununla birlikte, kiiciik ¢iftcinin (daha kapsayici bir kavram olarak) kapitalist
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doniisiim siirecinde hayatta kalma ve yasamini siirdiirme olanaklar1 olduk¢a daralmistir ve kiigiik iireticilerin beka
mekanizmalart geligtirmesi gerekmistir. Seracilik kiigiik iireticiler i¢in bu baglamda 6nemli bir mekanizma olarak
belirmistir.

Kiiciik iireticinin hayatta kalma stratejileri

Uluslararasi literatiirde daha ¢ok “hayatta kalma stratejileri” (survival strategies) olarak gordiigiimiiz ve
genellikle toplumun yoksul kesimlerinin degisen kosullar altinda varliklarini siirdiirebilme ¢abasini ifade eden kavram
Tiirkge’deki baz1 yayinlarda “ayakta kalma stratejisi” (Keyder ve Yenal, 2015), “beka mekanizmalar1” (Aydin, 2001)
seklinde de gegmektedir.

“Hayatta kalma stratejileri” kavramui, ilk olarak Duque ve Pastrana’nin 1973’de Sili’de, Santiago’da yoksul
mabhallerde gergeklestirdikleri arastirmada kullanilmistir. Bu calismada kavramin yerlestigi baglam, iiretim bicimleri
ile insanlarin acil ihtiyaclarinin karsilandig1 yerel grup olusumlari arasindaki iliskidir. Kentsel alanlarda varliklarin
siirdiirmeye ¢alisan yoksullarin, gecimlerini saglamak iizere aktif rollerini ve becerilerini gelistirme girisimleri,
hayatta kalma stratejilerine iliskin ilk ¢alismalarda odaklanilan konular arasindaydi (Redclift, 1986). Bu c¢ergeve
icerisinde “hayatta kalma stratejileri” kavraminin “araci” (Redclift, 1986) bir karaktere sahip oldugu, mikro (hane
diizeyi) ve makro (yapisal ekonomik siiregler) arasindaki arayiizde ortaya ¢iktigi ve agik bir sekilde “ekonomik”
boyutla iliski (Meert et al., 2005) kurdugu sdylenebilir.

Hayatta kalma stratejileri ile kirsal alan ¢aligmalarinda da koyliilerin/giftcilerin varliklarini siirdiirebilmek i¢in
ellerindeki kaynaklar1 ve emek gii¢lerini kullanma bi¢im ve tercihleri ele alinmaktadir. Sahip olunan toprak miktari,
kalitesi gibi fiziki kosullar, hanenin i¢ kompozisyonu, devlet politikalari, ¢iftcilerin sahip oldugu bilgi ve beceriler
koylii/giftci hanesinin hayatta kalma stratejilerini derinden etkilemektedir (Aydin, 2001).

Ozellikle kirsal alanlardaki hayatta kalma stratejilerini konu alan ¢aligmalarda analizler genellikle “hane halki”
iizerinden gerceklestirilmektedir. Yasam kosullarinin zorlastig1 ya da eski iiretim ve tiiketim modellerinin islemedigi
durumlarda hane halki ortak refah icin birlikte ¢aba gosterme ve isbirligi yapma potansiyeline sahip bir {inite olarak
belirir (Basaran, 2018, 40).

Hayatta kalma stratejilerini siniflamak gerekirse ilk olarak “cesitlendirme” ile ilgisine deginilebilir.
Cesitlendirme secenegi li¢ bicimde gergeklesebilir: “Yapisal ¢esitlendirme”, “gelir gesitlendirmesi” ve “tarimsal
gesitlendirme” (Meert et al., 2005). Yapisal ¢esitlendirme, ¢iftlik turizmi, ¢iftlik kapisi satiglari, ¢iftlik arazilerinin
kiralanmas1 vb. faaliyetlerle ¢iftlik kaynaklarinin tarim disi iiriin ve hizmetlere yeniden dagilmasini tarif eder. “Gelir
cesitlendirmesi” genel olarak hanchalki {iyelerinden herhangi birinin gerek hane dist gerekse de tarim digi istthdamini
dile getirir (Gasson, 1986; FAO, 1992; Ellis, 1998; Aydm, 2001; Meert et al., 2005; Bojnec ve Knific, 2021).
“Tarimsal gesitlendirme” veya “Uriin gesitlendirmesi” ise yeni ve alternatif iiriin ve hayvanlarim yetistirilmesini isaret
eder. Karisik ekim, bir {iriinlin basarisiz olmasi durumunda diger iiriin vasitasiyla gelir kaybin1 azaltma goérevi
goriirken (FAO, 1992); Keyder ve Yenal’a gore (2015) sdzlesmeli ¢iftgilik ve sertifikasyonla birlikte kii¢iik iireticinin
giderek daha belirsiz ve istikrarsiz hale gelen pazar kosullariyla basa ¢ikabilmesi icin gelistirdigi stratejiler arasinda
yer alir.

Aydin (2001), koyli hanelerin gelistirdikleri hayatta kalma stratejilerine (beka stratejileri), cesitlendirme
yollarini da igeren gelir yaratma stratejilerinin yanisira iireticinin, zorda kalinca {iretim araglari dahil sahip olduklarini
elden ¢ikarmasina ve bankalara, kooperatiflere ya da kisilere bor¢lanmasina vurgu yapan “birikimi (birikeni) titketme
ve borglanma stratejileri’ni de ekler. Bir bagska strateji ise “tilketimi sinirlama ve kadin emegi kullanma”dir. Aydin
(2001) tiketimi smirlama stratejisinin ucuz ve kalitesiz mal ve hizmetlere yonelmeyi, bazi mal ve hizmetleri evde
iretmeyi ve hatta yetersiz ve dengesiz beslenmeyi kapsayacak kadar genisleyebildigini dile getirmektedir. Kadin
emeginin kullanilmasi ise kadinin hem hane emek giicliniin yeniden iiretilmesi hem de tarimsal faaliyetlerde istlendigi
rollerle ilgilidir. Kadinin iiretim ve yeniden iiretim siireclerine, cinsiyete dayali bir esitsizlik i¢erecek sekilde (Aydin,
2001) yogun katilimina ragmen, emeginin yeterince goriiniir olmamasi da (Acar-Savran, 2008; Ertag, 2013; Arslan ve
Korcan, 2024) literatiirde 6nemle vurgulanan bir noktadir.

Kirsal alanda hayatta kalma stratejilerini veya benzer konulari ele alan literatiir incelendiginde 6zellikle iiriin
ve gelir g¢esitlendirmeye, hane emegine, bor¢lanmaya, birikimi tiiketmeye, kadin emegi kullanimina siklikla
deginildigi goriilmektedir. Bu stratejilerin, neoliberal tarim politikalarinin baskisi altinda kiigiik iireticinin varligini
bir siire daha siirdiirebilmesinin yollar1 oldugu vurgulanmaktadir. Bununla birlikte literatiirde hayatta kalma
stratejilerinin seraciligi odaga alarak incelendigi ¢alismalara rastlamak ¢ok zordur. Bu ¢alisma, seraciligin, kiigiik
tireticinin hayatta kalma stratejilerini uyguladig: bir faaliyet alani olarak saptamaktadir.
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Seracilik

FAO (2016) tarimsal {iretim i¢inde iki 6nemli trende vurgu yapar. Bunlardan biri organik ¢iftcilikteki artis iken
digeri sera endiistrisindeki biiylime olarak belirtilmistir. Seracilik; birim alandaki karliligi, agik alan tarimima goére
daha yiiksek olan, iiriinleri mevsimi diginda liretebilmeyi olanakli kilan, iklim kosullarinin kismen ya da tamamen
yetistiricilige uygun hale getirebildigi, cam ya da plastik gibi 151k gecirici materyallerle ortiilii tesisler olarak
tanimlanabilmektedir (Gale ve ark., 2014). Seracilik tiiketiciler i¢in y1lboyu taze {irlin imkan1 yaratmanin yaninda
tiretim siirecindeki yogun isgiicli kullanimi nedeniyle isgiicii etkinligini de tesvik eden bir faaliyet alani (Yilmaz ve
ark., 2005; FAO, 2016) ve tarim sektorii igerisinde giderek dnemi ve kapsami genisleyen ve hizli bir sekilde biiyiiyen
bir tarimsal iiretim bi¢imidir (Karkacier, 2020).

Tirkiye’de de seracilik, iilkenin iklim kosullarmin da uygun olmasi nedeniyle tarimin en hizli biiyliyen
segmentidir (Yilmaz ve ark., 2005). Seracilik faaliyetleri Tiirkiye’de 1940’larda Antalya’da baslamis, 1970’lerden
itibaren ise Akdeniz, Ege ve Marmara bdlgelerinde yogunlagma siirecine girmistir (Struck, 1986; Yavuz, 2005; Gale
ve ark., 2014; Istanbul Ticaret Borsasi, 2025). Zaman icerisinde biiyiiyen seracilik 1960°da 1003 hektarlik bir alandan
2002°de yaklasik 25 bin hektara (Y1ilmaz ve ark., 2005) giiniimiizde ise 50 bin hektara ulagmistir (istanbul Ticaret
Borsasi, 2025). Tiirkiye’de seraciligin en yaygin olarak yapildig1 bolge iklim kosullarinin uygun oldugu Akdeniz ve
Ege bolgeleridir (yaklasik %96°s1). iklim kosullarinin yanisira, bu bdlgelerin seracilig agan bir sekilde, diger bolgelere
kiyasla daha erken bir donemde pazarla biitiinlesmesinin ve kii¢iik meta iireticilerine doniigsmiis olmalarinin da etkisi
vardir (Keyder ve Yenal, 2015). il bazinda seraciligin lokomotifi Antalya’dir (Gale ve ark., 2014). Antalya sera
iiretiminin yaklastk %50’sini karsilarken Antalya’y1, Mersin, Adana, Mugla, Burdur illeri takip etmektedir. Uretilen
iiriinler arasinda ise ilk siray1 domates almaktadir (Istanbul Ticaret Borsasi, 2025).

Tirkiye’de seracilik iizerine yapilan aragtirmalar agirlikli olarak Antalya (6rnegin, Ceylan ve ark., 2018;
Brumfield & Ozkan, 2016) basta olmak iizere kiy1 bolgelerinde (6rnegin, Dogan, 2004; Eltez & Eltez, 2005)
yapilmstir. I¢ bolgelerde yapilan calismalarda tercih edilen arastirma alanlar1 daha gok jeotermal enerji kullanim
imkanina sahip bolgelerde gerceklestirilmistir (Ornegin, Kervankiran, 2011; Kadioglu, 2013; Boyac1 ve ark., 2016).
Yapilan arastirmalarda seracilik, arastirma alaninin seracilik potansiyeli (Eltez & Eltez, 2005), isletmelerin yapisal
ozellikleri (Kaynak¢i Baydar, 2024) pazarlama zorluklar1 (Aktas Cimen, 2001), ekonomik analizler ve karlilik durumu
(Karkacier, 2020; Oztiirk & Engindeniz, 2019); iiretim sistemleri (Simsek & Dagdelen, 2020); seraciligin ve ciftciligin
kapitalist gelisim siirecinde karsisindaki konumu (Ertas, 2013; Cetinkaya, 2020), kadin emegi kullanimi (Brumfield
& Ozkan, 2016) gibi pekgok agidan ele alinmigtir. Bu ¢alisma ise 6rnekleminin ¢ogunlugunu, jeotermal enerji
kaynaklarina da yakin olmayan i¢ bolgelerden segmesi ve seraciligt hayatta kalma stratejileri baglaminda incelemesi
acisindan literatiire katki saglamay1 amaglamistir.

MATERYAL ve YONTEM

Bu calisma, kii¢iik seracilarin faaliyet alanlarma iliskin algilarin1 onlarin goéziinden anlamaya g¢alisan ve
seraciligin bir “hayatta kalma stratejisi” olma potansiyeli ilizerinde duran betimsel bir ¢alismadir. Arastirmada nitel
aragtirma yontemlerinden “durum g¢alismasi” deseni kullanilmigtir. Durum ¢aligmalarinda karmasik sorunlar, gercek
yasam igerisinde, dogal ortaminda, kendi baglamiyla iliskisi kurularak “sinirlandirtlmig” bir durum ele alinir ve
derinlemesine analiz edilir (Hartley, 2004; Crowe et al., 2011; Creswell, 2021; Yildirim ve Simsek, 2021).

Calismada kullanilan veri toplama araci, aragtirmanin kapsamina uygun olarak hazirlanmis yari-yapilandiriimig
bir goriisme formudur. Formda katilimcilarin kisisel 6zelliklerine ve seralarin niteliklerine iliskin sorularin yanisira
seracilifa karar verme, iiretim ve pazarlama siirecleri, seranin calisanlar1 ve gelir durumuyla ilgili sorular yer
almaktadir. Sorular katilime1 deneyimlerini anlayabilmek i¢in derinlestirilmis ve sonda sorulartyla desteklenmistir.

Katilimcilarin belirlenmesinde amagli 6rnekleme yontemlerinden benzesik 6rnekleme benimsenmistir. Amaglt
ornekleme, katilimeilarin aragtirmanin amacina en uygun sekilde se¢ilmesidir. Benzesik 6rnekleme ise pekgok alt
gruba ayrilabilen katilimcilar iginden birbirine benzer olanlarin se¢imine isaret eder (Patton, 2014; Yildirim ve
Simsgek, 2021). Bu ¢alismada katilimcilarin belirlenmesinde, amaca uygun olarak, isletilen seralarin kiigiik 6lgekli (4
dekarin altinda) olmasi en onemli kriter olarak belirlenmistir. Boylelikle kiigiik 6lgekli iireticilerin hayatta kalma
stratejilerindeki benzerliklerin ortaya konulabilecegi diisiiniilmiigtiir. Bununla birlikte, katilimeilarin seraciligin
yaygin olarak yapildigi bolgelerden ziyade iklim kosullarinin seracilii zorlagtirdigi yerlerden segilmesine 6zen
gosterilmigtir. Bu nedenle katilimeilarin ¢cogunlugu Usak ve cevresinden segilmistir. Sonug olarak, teknolojik
olanaklara ulasimin ve iklim kosullarinin kolaylastiriciliginin olmadig bir cografyada kiiciik seraciligin goriiniimiinii
betimlemeye izin verecek bir 6rneklem belirlenmeye ¢alisilmistir. Antalya’dan iki seractyla birlikte, nispeten biiyiik
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(13 dekar) bir sera igleten bir katilimc1 ve sebze diginda {iriin (meyve fidan1 ve peyzaj siis bitkisi) yetistiren iki katilimci
karsilagtirma yapmaya firsat vermeleri i¢in drnekleme dahil edilmistir.

Tiim bilimsel arastirmalarda dikkat edilmesi gereken gegerlik ve giivenirlik nitel arastirmalar igin de dnemlidir.
Ancak nitel arasgtirmacilar, ¢aligmalarinin gegerlik ve gilivenirligini arttirmak igin, nicel arastirmadakinden farkli
stratejiler (6nlemler) gelistirirler (Guba ve Lincoln, 1989; Yildinm ve Simsek, 2021). Bu galisma kapsaminda
arastirmacinin kirsal alanla ilgili 6nceki akademik deneyimlerinin yanisira gériisme formunun olusturulmasi ve veri
analizi siirecinde uzman goriislerine bagvurulmasi, amagl drnekleme yonteminin kullanilmasi, kayit altina alinan
gorligmelerin defalarca dinlenerek tekrar eden bir sekilde kodlanmasi, gerektiginde katilimcilarla tekrar goriisiilmesi,
katilimc1 sayisinin belirlenmesinde doyum noktast kriterinin gézetilmesi aragtirmanin gecgerligini ve giivenirligini
saglamak adina uygulanan stratejiler ve dnlemler olmustur.

Calisma grubu

Aragtirma kapsaminda seracilik yapan 24 katihmeiyla gortisiilmistiir. Cizelge 1, katilimeilar ve seralarla ilgili
bilgileri igermektedir. Bu arastirmada kullanilacak goriisme formlari igin, Usak Universitesi Sosyal ve Beseri Bilimler
Aragtirma ve Yayimn Etigi Kurulu Baskanliginin 16.02.2023 tarihli ve 2023-26 sayili karariyla etik kurul onay1
almmustir.

ARASTIRMA BULGULARI

Bulgular baghig1 altinda katilimcilarin (ve seralarin) genel 6zellikleri ve seracilifa baslama siirecleri ile ilgili
bulgular verilmis; ardindan ¢aligmanin amacina uygun olarak gerceklestirilen derinlemesine goriismelerden ¢ikarilan
kodlarin toplandig: kategoriler olan “hayatta kalma stratejileri” (birikimi tiikketme ve bor¢lanma; hane [aile] emegi;
iirlin ¢esitlendirme-pazarlama; gelir ¢esitlendirme) ¢ercevesinde diizenlemistir.

Katihmcilarin ve seralarin genel 6zellikleri

Calisma kapsaminda gorisiilen katilimeilarin 20’si erkek, 4’i kadindir. 20-71 yas araligina sahip olan
katilimeilarin yas ortalamasi 46,2 olarak hesaplanmistir. Katilimeilarin biri 6nlisans (yerel yonetimler) mezunu olmak
iizere 6’s1 iniversite mezunu digerleri ise ilkokul (7 katilimei), ortaokul (3 katilimer) ve lise (8 katilimer)
mezunudurlar. Lisans diizeyinde egitim almis katilimeilarin 3’1 ziraat mithendisi, 1’1 peyzaj mimari, 1’1 gida
miihendisidir. Kiigiik seracilarin, tarim sektoriiniin diger caliganlarima goére daha gen¢ ve egitimli olduklar
goriilmektedir.

Kiiciik olcekli seralar odaga alindigi icin ¢alisma kapsaminda secilen seralarmn biytkliikleri 4 dekari
gecmemektedir (ortalama: 1.98 dekar). Aragtirma kapsaminda yer alan 24 seranin 13°ii ise 1 dekar ve altinda
biiytikliige sahiptir. Tiirkiye’de isletilen seralarin cogunlugu kii¢iik 6l¢ekei olmasi, ¢aligma kapsaminda segilen sera
biiyiikliiglinii anlamli kilmaktadir. Bagka aragtirmalarda da, Tiirkiye’deki seralarin ¢ogunlugunun 3 dekarin altindaki
aile igletmelerinden olustugu tespit edilmistir (Yavuz, 2005; Simsek ve Dagdelen, 2020).

Seralarin iskeleti genellikle demir veya galvanizli gelik, ortiisii ise plastiktir. Plastik seralarin tercih edilmesinin
arkasinda cam seralarin daha maliyetli olusu ve kurulum zorlugu yatmaktadir. Seralarin teknolojik donanimlar1 zayif
olup gelismis 1sitma ve havalandirma sistemlerine rastlamak pek olast degildir. Isitma, ihtiya¢ duyuldugunda soba ile
yapilirken havalandirma ise yanlardan gergeklestirilmektedir.

Seraciliga baslama karari: “Bizim kokiimiiz zaten ciftcilik”

Katilimcilar arasinda aileden seracilik yapanlar (K14) bulunmaktaysa da ¢cogunluk bu ise sonradan baslamaistir.
Daha once tarim (K6, K13, K21), marangozluk (K12), terzilik (K8), insaat isciligi (K18), fabrika is¢iligi (K2), tarim
is¢iligi (K11), mobilyacilik (K5), kunduracilik (K9) gibi isler yaparken ya da emekli olduktan sonra (K 15) veya issiz
kalinca (K7) bir hevesle (K12), komsudan gorerek (K16), cevreden duyarak (K17), bir tavsiyeyle (K18), kendi igini
yapmak istedigi i¢in (K2), hobi olarak (K3, K13, K16) vs. seracilik yapmaya bagladiklarini belirtmislerdir. Seracilik
yapmaya karar veren katilimcilarin daha 6nceki mesleklerinin de genellikle fiziksel giic ve emek gerektiren isler
oldugu goriilmektedir.

Seracilik 6ncesinde baska islerle ugrastigini ifade edenlerin ¢gogunun da ¢iftgilikle bir baginin varlig: 6zellikle
dikkat cekmektedir. Ornegin seracilik dncesi “kunduracilik” yaptig1 sdyleyen bir katilime1 “Bizim kékiimiiz zaten
cificilik. Ciftcilik oldugu icin bu seraciliga yoneldik, yani” (K9) diyerek bu bagi dile getirmektedir. 24 katilimci
icerisinde, liniversiteden lisans diizeyinde mezun olan 5 katilimcinin da tarim ve gida ile iliskili boliimler okuduklar
goriilmektedir (3’1 Ziraat Miihendisi, 1’1 Peyzaj Mimari, 1’1 Gida Miihendisi).
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Cizelge 1. Katilimcilarin ve seralari 6zellikleri

Table 1. Characteristics of participants and greenhouses

Katimer  Cinsiyet  Yas Egitim Sera Seranin Seracihik Uretilen  Seramn Pazarlama
kodu durumu biiyiikliigii  bulundugu siiresi iiriinler calisanlart sekli
yer
K1 Erkek 71 Ortaokul 3.5 dekar Usak/ 20 yildir Sebze Aile tiyeleri Pazarcilara
Esentepe
K2 Kadin 55 Lise 1 dekar Usak/ 15 yildir Sebze Aile tiyeleri Semt
Merkez pazarinda
K3 Erkek 62 Universite 0.3 dekar Usak/ 16 yildir Sebze Aile iiyeleri Manavlara,
(Ziraat M.) Merkez Komisyoncuya
K4 Kadm 50 Ilkokul 1 dekar Usak/ 5 yildir Sebze Aile iiyeleri Semt
Merkez pazarinda
K5 Erkek 51 Ortaokul 1 dekar Usak/ 25 yildir Sebze Ucretli isgi Semt
Merkez pazarinda
K6 Erkek 48 Lise 3.5 dekar Usak/ 4 yildir Sebze Aile tiyeleri Semt
Sivasl pazarinda
K7 Kadm 35 Ilkokul 1 dekar Usak/ 3 yildir Sebze Aile iiyeleri Cami Oniinde,
Merkez (+ gegici isci) komsulara
K8 Erkek 58 Ortaokul 0.5 dekar Usak/ 10 yildir Sebze Aile iiyeleri Manavlara
Merkez
K9 Erkek 56 Ilkokul 1 dekar Manisa/ 20 yildir Sebze Aile tiyeleri Koylere
Demirci seyyar satis
K10 Erkek 45 Lise 3 dekar Kiitahya/ 4 yildir Sebze Aile tiyeleri Komisyoncuya
Simav (+ Toplama
giinlerinde
gecici isci)
K11 Erkek 57 Tlkokul 1.5 dekar Antalya/ 20 yildir Sebze Komisyoncuya
Alanya Aile iiyeleri
K12 Erkek 57 Ilkokul 1.6 dekar Antalya/ 35 yildir Sebze Aile tiyeleri Hale
Alanya
K13 Erkek 20 Lise 2 dekar Manisa/ 7 yildir Sebze Aile tiyeleri Semt
Selendi pazarinda ve
evlere servis
K14 Erkek 44 Ilkokul 13 dekar Usak/ 44 yildir Sebze Aile tiyeleri (+ Yillik
Merkez gecici is¢i) anlagmayla
markete
K15 Erkek 58 Universite 2.4 dekar Izmir/ 16 yildir Meyve Siirekli ve Uretim
(Ziraat M.) Menemen fidani gegici isgiler yerinden
dogrudan satig
K16 Erkek 35 Lise 1 dekar Usak/ 3 yildir Sebze Aile tiyeleri Komisyoncuya
Banaz
K17 Erkek 29 Lise 1 dekar Balikesir/ 6 yildir Sebze Aile iiyeleri Hale ve
Kepsut marketlere
K18 Erkek 42 Lise 1.2 dekar Usak/ 5 yildir Sebze Ucretli isci Semt
Merkez (akrabalar pazarinda
calistyor)
K19 Erkek 24 Universite 0.5 dekar Manisa/ 10 yildir Sebze Aile iiyeleri Semt
(Onlisans) Selendi (+ gegici isci) pazarinda ve
isler yogun
olunca hale
K20 Erkek 44 Universite 2 dekar Usak/ 15 yildir Sebze Aile tiyeleri Pazarcilara ve
(Ziraat M.) Esme (+ kdyden hale
iicretli isci)
K21 Kadin 53 Ilkokul 0.6 dekar Usak/ 22 yildir Sebze Aile tiyeleri Semt
Esme pazarinda
K22 Erkek 35 Universite 4 dekar Kiitahya/ 12 yildir Sebze Aile tiyeleri (+ Semt
(Gida M.) Gediz gecici isci) pazarinda
K23 Erkek 42 Universite 0.3 dekar Usak/ 25 yildir Peyzaj Aile tiyeleri (+ Uretim
(Peyzaj Merkez siis tucretli iggi) yerinden
Mimari) bitkisi dogrudan satig
K24 Erkek 40 Lise 0.8 dekar Manisa/ 7 yildir Sebze Aile iiyeleri Semt
Demirci pazarinda ve

Internette satis
yapan birine
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“Giinliik yevmiyeye giderdik; baska ne yapacagiz!”

Seracilig1 bir meslek olarak se¢mig bulunan katilimeilarin, “seracilik yapmasaydiniz, hangi meslegi yapiyor
olurdunuz?” seklinde sorulan soruya verdikleri cevaplar, seraciligin goreli konumu hakkinda bilgi vermektedir.
Katilimeilarin cevaplart “hayvanciliga devam ediyor olurdum” (K16); “tiitiin yapmaya devam ederdik, hayvancilik
yapabilirdik” (K21); “giinliik yevmiyeye giderdik; baska ne yapacagiz!” (K11) seklinde olmustur. Katilimcilar
tarafindan seraciligin alternatifi olarak sayilan isler, genellikle seracilik dncesinde siirdiiriilen, yeterli gelir getirmedigi
veya sevilmedigi i¢in terk edilen ve fiziksel gii¢ gerektiren islerdir. Katilimeilar, seraciligi, diger islere kiyasla daha
prestijli ve tatmin edici gérmektedirler.

Katilimeilarin seraciliga verdikleri degerin arkasinda yatan unsurlarin basinda sagladigi maddi kazang
gelmektedir: “Milletten duyuyorduk... seralar kazandirryormus... biz de yapalim dedik” (K17). Bir bagka katilime1 da
seraciligin sagladigi gelir agisindan kendilerini memnun ettigini belirtmektedir: “Seracilig: sectigimiz icin memnunuz.
Gayet giizel kazandiriyor” (K7).

“Sera sahibi olmak... her seyi kendin iistlendigin icin insana deger katar”

Ozellikle Ziraat Miihendisligi egitimi almus iki katilime, kiigiik dlgekli isletmelere sahip olmalarina ragmen
sagladig1 maddi getirinin yaninda kendi isini yapmanin memnuniyetinden de bahsetmektedirler. izmir’in Menemen
ilgesinde 2.4 dekarlik alanda meyve fidani yetistiriciligi yapan katilimci (K15) isin yoruculuguna ragmen
memnuniyetini su sekilde dile getirmistir: “... baskasini zengin etmeyin, kendinize ¢alisin. Ben su an ¢ok yoruluyorum.
Baskasina ¢aligsaydim bunun dértte birini ¢alismazdim. Ama boyle mutluyum, éyle sdyleyeyim” (K15). Usak’in Esme
ilgesinde 2 dekarlik serasinda sebze yetistiren diger bir katilimcr ise seraciliktan memnuniyetini fabrika isciligiyle
kiyaslayarak ifade etmektedir: “... Eger fabrikada ¢aligsaydim is¢i olurdum ve émiir boyu bir ev, bir araba icin
calisirdim. Su an evim de var, arabam da var” (K20).

Diger katilimcilar da kendi isinde ¢alismanin daha fazla gelir getirdigini (K13, K16), is giivencesi sagladigini
(K11) oOzgiiveni yiikselttigini (K9, K24) wvurgulayarak seracilik yapmaktan duyduklarint memnuniyeti dile
getirmislerdir. Bir katilimcinin ifadesi sdyledir: “Sera sahibi olmak, isletme olmak gibi, kazansan da kaybetsen de her
seyi kendin iistlendigin igin insana deger katar” (K22).

“Daha onceden bilgim yoktu”

Katilimeilarin gogu seraciliga basladiklarinda yeterli bilgiye sahip olmadiklarini belirtmislerdir. Dogan’a gére
(2004, 93) “seracilik egitimle 6grenilir, pazarlamayla gelistirilir”se de kiigiik 6l¢ekli lireticilerin gogu seracilik egitimi
almamuglardir. Seraciliga, komsusundan 6grendikleriyle, internetten bilgi edinerek (K16), deneme-yanilmayla (K21)
vs. baglayanlar ¢ogunluktadir. Literatiirde seracilikla ugrasanlarin konuyla ilgili egitim ihtiyaglarma vurgu yapan
baska calismalar da yer almaktadir (Yenmez, 2004). Antalya’da faaliyet gosteren 1,6 dekarlik bir seranin sahibi olan
bir katilime1 (K12) ve Usak’in Sivasli ilgesinde 3,5 dekarlik bir alanda seracilik yapan diger bir katilimer (K6) olmak
iizere 2 katilimei ise seracilik iizerine egitim aldiklarini dile getirmislerdir: “Daha énceden bilgim yoktu. Kursa gidip
egitimini aldim. Sertifikalara sahibim” (K6).

Usak’ta ailece seracilikla ugrasan ve 1 dekarlik bir isletmeye sahip olan kadin bir katilimer (K4) ticretli is¢i
olarak ailece Antalya’da serada calistiklarini, bilgi ve tecriibe kazandiklarini; daha sonra Usak’taki kdylerine donerek
bu isi kendileri yapmaya basladiklarini belirtmektedir. Ayni sekilde Antalya’da yaklasik 20 yil seralarda c¢alistiktan
sonra Manisa’nin Demirci ilgesindeki kdyiine donen bir baska katilime1 (K9) 1 dekarlik alanda 2 pargali sera kurarak
Antalya’da 6grendigi isi siirdiirmekte oldugunu; baska bir katilimer da (K12) isi 6grenmek icin giinliik islerde
calistigini belirtmistir. Bu ii¢ 6rnek, seralarda ticret karsilig1 ¢aligma faaliyetinin, bazi katilimcilar i¢in “okul” niteligi
tasimasinin Gtesinde girisimcei karakterlerini harekete gecirdigini, 6z kaynaklarimi kullanarak kendi isletmelerini
kurma konusunda onlar yiireklendirdigini ortaya koymaktadir. S6zkonusu 6z kaynaklar olarak, kisitli da olsa is kurma
siirecinde kullanilabilecek olan maddi olanaklarin yanisira iiretim ve pazarlama siirecinde vazgegilmez olan hane
emegidir. Bu iki unsur, kiigiik iiretinin hayatta kalma stratejilerinin en basinda yer almaktadir.

Birikimi tiiketme ve borclanma stratejisi: “2 danay: kestirdim éyle yaptirdim yani”

Kiiciik de olsa seralarin ilk kurulum maliyetlerinin yiiksek olmasi, katilimcilarin ellerindeki imkanlari
kullanmalarinin yanisira bazi kararlar vermelerini ve riskler almalarini gerektirmistir. Esiyle birlikte 1 dekarlik alanda
seracilik yapan bir kadin katilimer pandemi doneminde karst karsiya kaldiklari is ve gelir problemini sera kurarak
¢ozdiiklerini dile getirmektedir: “Pandemide esimle issiz kaldik. Evimiz ve yerimiz vardi. Mecburen seraciliga
baslamak istedik... Aracimizi satarak burayr aldik” (K7). Balikesir’in Kepsut ilgesinde 6 yildir seracilik yapan bir
katilimci ise ilk maliyeti karsilamak icin iki danasindan vazgegmesi gerektigini belirtmistir: “/lk maliyet... 2 tane
danam vardi. 2 danay: kestirdim dyle yaptirdim yani” (K17).

Devlet Planlama Teskilatinin 1985-1989 donemini igeren Besinci bes yillik Kalkinma Planindan bu yana
seraciligin desteklenecegine (Cetinkaya, 2020) dair hedefler belirtilmis olmakla birlikte kiiciik tireticilerin devlet
destekleri ve krediler konusunda mesafeli olduklar1 goriilmektedir. Kiigiik 6lgekli seracilardan bazilari devlet
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desteklerini yetersiz (K5; K23) bulmaktadirlar: “Devlet desteklerinde... giibre, mazot destekleri gibi destekler bize pek
ulagmiyor. Ulagsa da ¢ok komik rakamlar ulasiyor. Yiizde on gibi. Bize bir fayda saglamiyor” (K23). Bazilart ise,
stibvansiyonlu kredi desteklerini de diigiinerek, desteklerden yararlanma konusundaki endiselerini dile getirmektedir:
“Devletin iiretim siirecinde destek vermesi iyi bir sey fakat... devlet destegini (geri) 6demek zor” (K3); “Geri 6demesi
zor oldugu icin devlet destegi almadik. Kendi imkanlarimizla (seraciliga) basladik”™ (K2).

Katilimeilar arasinda, ¢ok yaygin olmamakla birlikte kredi kullananlar veya devlet desteginden yararlananlar
da (K6; K21; K24) bulunmaktadir: “Seraciligin maliyeti olduk¢a yiiksek... Sera kredisi kullandik” (K6); “Deviet
destegiyle basladik. Yaptigimiz mahsiiliin (salatalik) giizel oldugunu gordiik. Sonra cesitlerini arttirdik” (K21);
“Manisa Biiyiiksehir Belediyesi %75 hibeli olarak vermisti. Ilaveten bir tane de ben kendim yaptim. 300 m>. Toplam
800 m?” (K24).

Uretim siirecinin aktorleri

Antalya gibi seraciligin yaygin ve nispeten gelismis oldugu bolgelerdeki kiigiik olgekli seralarda, sera
sahiplerinin yanisira iiretim siirecinden sorumlu ortakg¢i aileler, ihracatgilar, komisyoncular, tiiccarlar gibi ¢esitli
aktorlerin siire¢ icerisinde aktif rol aldiklart goriilmektedir (Ertas, 2013; Aydin, 2018). Ancak bizim ¢alismamizda
(caligmanin kapsami ve amactyla da ilgili olarak) aktdr sayist oldukga smirhdir. Ornegin, Tiirkiye’de ortii alt1 sebze
tiretiminin yaklasik olarak iicte birini gergeklestiren Antalya’nin Kumluca ilgesi (Aydin, 2018) gibi bolgelerdeki
seralarin birgogunda sera sahipleriyle seranin calisanlari olarak “ortak¢i aileler” arasinda belirgin bir ayrisma
gozlenebilirken bu caligmadaki katilimcilarin tamamina yakini sahibi olduklari serada hane iiyeleriyle birlikte
calistiklarini ifade etmislerdir. Yapilan goriismelerde ortake1 ailelerin ¢alistigi bir seraya rastlanmamustir.

Kiiciik iireticinin hayatta kalma stratejilerinin ana dayanagi: “Aile emegi”

Bu ¢aligma kapsaminda 6ne ¢ikan en 6nemli aktér “hane” olmugtur. Katilimcilarin tamamina yakini iiretim
stirecinde hane emeginden yararlandiklarii belirtmektedirler.

Katilimeilarin bir bolimii (K7; K10; K14; K19; K20; K22; K23) aile iiyelerinin yanisira belirli donemlerde
gecici isciler kullandiklarini belirtirken; 3’4 (KS5; K15; K18) siirecte sadece ticretli is¢ilerin yer aldigini dile
getirmislerdir. Ucretli is¢i kullanan katilimcilardan birinin bekar (K18); digerinin ise evli olmasina karsin cocuk sahibi
olmamasi (K5) hane emeginden yararlanma konusunda yetersiz kaynaklara sahip oldugunu gostermektedir. K18
numaralt katilimeinin Gicret kargiligi ¢alistirmakta oldugu isciler hane dis1 olmakla birlikte akrabalaridir.

16 yildir seracilik yapan ve sebze yetistiren diger katilimcilardan farkli olarak izmir/Menemen’de topraksiz
tarim yaparak meyve fidan yetistiren bir katilimer, ticretli is¢giler kullandigini belirtmektedir: “... Mevsimlik is¢iler.
Bir kag tane siirekli is¢i (¢calistyor). Aile ¢evrem bu isin ¢ok disinda” (K15).

Bazi katilimeilarin {iretim siirecinin bazi asamalarinda kullandiklarin1 sdyledikleri gecici isciler genellikle
ailenin yakin ¢evresinden olusmaktadir: “Genelde aile iiyeleri yardim ediyor. Bazen ¢ok yogun oldugunda koyden
birkag kisi cagiriyorum... Eltim geliyor, komsum geliyor” (K7); “... (Seramizda) genellikle aile tiyeleri ¢alistyor.
Yetistiremedigimiz zamanlar... iicretli is¢i cagiriyoruz, budama isleri icin. Calisanlar koyliimiiz oluyor. Yevmiye
hesabu ticret édiiyoruz” (K19).

Ancak, seracilik faaliyetlerinde hem iiretim hem de pazarlama siireglerini asil yiiriitenler “hane iyeleri”dir:
“U¢ kardes beraber ¢alisiyoruz. Ortak paylasiyoruz” (K12); “dilemle birlikte calistyoruz. Annem, babam, kardesim
ve ben” (K13). Bu gergevede kiigiik seracilik hane tyelerinin enerji ve kapasitelerini orgiitleyerek, dayanisma
icerisinde hayatta kalabilmelerini saglayan bir aile ¢ift¢iligi formunda sekillenmektedir. Dolayisiyla ekonomik bir
birliktelik olmanin &tesinde sosyal bir faaliyet olarak bicimlenmektedir. Uretim siireclerinde kadin emeginin de yogun
olarak yer aldig1 ifade edilmelidir (Brumfield ve Ozkan, 2016). Bununla birlikte iiretim siirecinde hane iiyeleri
arasinda net bir igsboliimiiniin oldugu belirtilmemis, tiim iglerin ortaklasa yiritiildigi vurgulanmistir. Kazancin
harcanmasinda da bireysel bir boliisiim gozetilmemekte hanenin ihtiyaglari i¢in kullanilmaktadir.

Kiiciik seraciligmm yogun hane emegine bagli yapist Chayanov’un Koylii Ekonomisi Teorisi’nin temel
unsurlarindan olan “kendini somiirme (self-exploitation)” kavramii akla getirir. Chayanov’a gore (1966) hane,
ihtiyaclarmi karsilamak icin daha fazla ¢aba sarfedip emegini “degersizlestirir.” Hane {iiyelerinin emeklerini
degersizlestirmeleri kii¢tik iireticilerin hayatta kalmalarinin ana unsurlarindan birini olusturur. Katilimeilardan birinin
(K15) “ben su an ¢ok yoruluyorum. Baskasina ¢alissaydim bunun dértte birini ¢alismazdim” seklindeki ifadesi
emegin degersizlestirilmesi konusundaki en net agiklamalardan birini olusturmaktadir.

Uriin cesitlendirme stratejisi ve yetistirilen iiriinler: “Herkesin kolaylikla ulasabilecegi sebze ve meyve
iiretmeyi hedefliyoruz”

Yetistirilen tiriinlerin ¢esitlendirilmesi kiigiik 6l¢ekli seracilarin hayatta kalmalarini ve dayanikliligini saglayan
onde gelen stratejilerden biridir. Tek tiriine bagimlilik kirllganligr arttirirken, iiriin gesitliligi ekonomik, sosyal, politik
ya da cevresel goklar sirasinda risklerin dagitilmasinda ve zararin azaltilmasinda rol oynar (Lin, 2011; Cetinkaya,
2020).
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Tiirkiye’de seralarda yetistirilen {irlinler incelendiginde sebze iretiminin agirlikli yer tuttugu ve toplam
iiretimin %90’indan fazlasini olusturdugu goriilmektedir. Kalan kisim ise siis bitkileri ve meyvedir (Yilmaz ve ark.,
2005; Tiizel ve ark., 2020). Serada iiretilen iiriinler i¢erisinde domates genis bir iiretim alanina sahiptir. Ozellikle
Tiirkiye’de yaklasik 15 bin dekar olan teknolojik seralarda iiretilen 4 milyon tona yakin iiriiniin %90’1n1 domates
iiretimi olusturmaktadir (istanbul, Ticaret Borsasi, 2025).

Arastirmamiz kapsaminda inceledigimiz isletmelerde yaygin olarak sebzecilik yapildigi; domates basta olmak
iizere maydanoz, marul, roka, tere, biber, patlican, kabak, salatalik, fasiilye, 1spanak gibi iiriinlerin yetistirildigi
goriilmektedir. Yaz ve kig aylarinda yetistirilen iiriinler degisiklik gosterebilmektedir: “Kisin, marul, tere, roka,
maydanoz, ispanak, havug, dereotu... Yazin domates, biber, salatalik, patlican, fasiilye yetistiriyoruz” (K7).

Kiigiik olcekli seralarda gelismis 1sitma ve havalandirma sistemlerinin, maliyetleri nedeniyle, olmamasi yilin
tim aylarinda iiretim yapmay1 zorlagtirmakta oldugundan ozellikle soguk hava kosullarinin hakim oldugu kis
aylarinda iiretime ara verilebilmektedir: “Aralik, ocak, subatta soguktan dolayi iiretim yapmiyoruz” (K14). Yaz
aylarinda ise yiiksek sicaklik nedeniyle {irlinlerin zarar gérme olasilig1 kiigiik iireticiyi zorlayan bir baska husustur:
“Uretim siirecinde sicak ¢ok oldugunda iiriinlerimiz yanabiliyor” (K7).

Arastirmanin  6rneklemi igerisinde yer alan seralarin ¢ogunlugu yerel gida ihtiyacina cevap vermeyi
hedeflediginden, yetistirilecek iiriinlerin se¢ilmesinde temel ihtiyaclar karsilama ve satis kolayligi 6nemli kriterler
olarak 6ne ¢ikmaktadir:

“Herkesin kolaylikla ulasabilecegi sebze ve meyve iiretmeyi hedefliyoruz. Ornegin; avokado yetistirsem
Usak 'ta kim alir? Domates, biber ve salatalik gibi iiriinler, zengin ve fakir demeden her kesime hitap ediyor, bu yiizden
¢ok talep var ve bu talebi karsilayip daha fazla siiriimden para kazaniyoruz” (K20).

“(Siis bitkileri vs.) satacak yer bulamayiz ki... toptan, perakende, en kétii, biri gelse ‘salatalik var mi’ diye.
Hemen toplayip verirsin. Yani, hemen ¢icegi kim alsin?” (K17).

Bazi iireticiler gelirlerini arttirabilmek umuduyla yetistirdikleri iiriinleri degistirme yoniinde kararlar
alabilmektedir: “Aklimizda farkls projeler var. Mantar seraciligina ge¢cmeyi diisiiniiyoruz. Sebebi de maddi yonden
daha karli olmasi” (K19).

Katilimcilar arasinda ziraat mithendisligi ve peyzaj mimarlig1 gibi alanlarda egitim almis olanlarmn farkli
tirtinler yetistirmeyi tercih edebildigi goriilmektedir. Ziraat mithendisi bir katilimer (K15) “meyve fidan1” yetistirdigini
belirtirken Usak’ta peyzaj mimarligi yapan bagka bir katilimct1 (K23) “katma degeri daha yiiksek oldugu igin..stis
bitkisi” lizerine ¢alistigini ifade etmistir.

Uriinlerin pazarlanmasi: “Pazarda kendimize ait tezgahimiz var”

Antalya gibi iklim kosullarmin uygun, seraciligin yaygin oldugu bolgelerde seracilar iirlinlerini agirlikli olarak
tiiccarlar, komisyoncular, ihracat¢ilar vb. aracigiyla piyasa sunmaktadirlar. Bu bolgelerde {iriinlerini dogrudan hale
gotiirenler bile oransal olarak azdir (Ertas, 2013). Bizim c¢alismamizin &rneklemini olusturan kiigiik tireticilerin
iiriinlerini piyasaya siirme bigimleri farklidir. Arastirmanin katilimcilari arasinda, {iriinlerini dogrudan ihracatciya
sunanlar bulunmamaktadir. Katilimeilarin 6nemli bir kismi iiriinlerini semt pazarlarinda (K2, K4, K5, K6, K13, K18,
K19, K21, K22, K24) veya yakin ¢evrede (K7) dogrudan kendilerinin (aile iiyeleriyle birlikte) pazarladiklarini
belirtmektedirler.

“Yetistirdigimiz tiriinleri pazarda satiyoruz. Usak’ta ve kendi ilgemiz Sivasli’da ve baska kéylerde pazarcilik
yapiyoruz. Haftanin dért giinii. Bazen bu siire haftanin alti giiniine ¢ikiyor. O zaman ise ¢ocuklarla ayrilyyoruz, farkl
bélgelere gidiyoruz” (K6).

“Pazarda kendimize ait tezgahumiz var, iiriinlerimizi pazarda satiyoruz... Haftada bes giin pazara ¢ikiyoruz”
(K2).

“Genelde koyliilere satiyorum. Onun disinda bazen cami éniine ¢ikiyorum. Yazin disaridan gelenler var” (K7).

Uriinlerini hale gotiirenler (K12, K17, K20), komisyoncuya (K10, K11, K16), manavlara (K3, K8), marketlere
(K14, K17), diger pazarcilara (K1, K20) verenler veya seyyar satanlar da (K9) bulunmaktadir.

“(Yetistirdigimiz iiriinleri) markete satiyoruz. Yillik anlagma yapiyoruz. Bu yil ne yetistirecegiz, marul,
maydanoz... bunlar bizde var... Bizden markete, marketten tiiketiciye” (K14).

“Manavlara satiyoruz. Salatalik, giinliik; marul haftada 2 veya 3 kez, istege bagh olarak satilyyor” (K3).

Bir katilimer (K24) ise semt pazarinin yanisira internette satis yapan birine de iiriin verdigini belirtmistir:
“Pazarda kendi tezgahimiz var... bir de internet yoluyla disart satis yapan bir arkadasumiz var. Toptan da ona
veriyoruz” (K24).

Universite egitimi almis ve diger katilimcilardan farkli olarak meyve fidan1 (K15) ve siis bitkisi (K23) yetistiren
iki katilime irtinlerini “ciftlik kapisi satis1” yontemiyle pazarlamaktadirlar: “Burada bulundugumuz yerde satiyoruz”
(K15); “Hergiin (pazarliyoruz). Yerinde, iirettigimiz yerde. Direkt nihai tiiketici gelip kapimizdan aliyor” (K23).
Peyzaj mimart olan katilmer (K23) siis bitkisi yetisticiliginin pazarlama ve kazang agisindan avantajli oldugunu
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belirtmektedir: “Siis bitkilerinin (pazarlanmasi) daha kolay... Ihtiya¢ olmayan, zevkine kullanacaginiz malzeme
oldugu igin insanlar ne parasina ne iicretine bakmiyor” (K23).

Gelir cesitlendirme stratejisi: “Seranin disinda gelirim var”

Kiigiik sera iireticileri, seraciligin maddi getirisinden memnun olduklarini belirtmektedirler. Bu memnuniyetin
goreli bir memnuniyet oldugu ifade edilmelidir. Katilimcilar gelirlerini, baska bir yerde iicret karsilig1 caligmalari ya
da agik tarla tarim1 yapmalart durumunda elde edecekleri kazangla karsilastirmaktadirlar: “Séyle séyleyeyim. 500 m?
yerden, misal disarida herhangi bir iiriin yapsan en fazla alacagin para 3-5 milyar (bin), ne yaparsan yap. Ama
seracilikta, yani yazin domates, kisin marul yapsan, en kotii 100 milyar (bin) alirsin” (K24).

Bununla birlikte 24 katilimci arasinda seracilik disinda bagka gelir kaynagina sahip olmadigini sdyleyen sadece
bes kisidir (K2, K5, K10, K12, K14). Diger katilimcilar ise seracilik disinda baska gelir kaynaklarina sahiptirler.
“Gelir ¢esitlendirmesi”, kii¢iik iireticinin hayatta kalmasini saglayan stratejilerden biridir. “Allah bereket versin;
oldugu kadar kazaniyoruz” (K19) diyen bir katilimci, seracilifin yanisira tiitiin, karpuz, kavun yetistirdigini,
hayvancilik yaptigini, yevmiyelik islere gittigini, babasinin belediyede ¢alisarak bir gelir sagladigini da ekleyerek
gelir ¢esitlendirmenin ge¢im i¢in ne kadar 6nemli oldugunu vurgulamistir: “... Babam belediyede ¢alistyor. Bos
kalinca yevmiyelik islere gidiyoruz... Tiitiin dikim zamanlart ... iicret karsiligi (¢calistyoruz)” (K19). Katilimcilar, tarim
ve/veya hayvancilik (K4, K6, K7, K13, K16, K17, K19, K21, K24), insaat isleri (K18), arazi alim-satimi1 (K23), iicret
karsilig1 bir yerde ¢alismak (K3, K8, K24) gibi islerle gelirlerini ¢esitlendirdiklerini belirtmiglerdir. Katilimeilarin bir
kismi da emeklilik (K1, K9, K11, K15) gelirine sahiptir.

Seracihigin gelecegi: “Biiyiik seracilar kendilerini kurtariyor...”

Seracilik gerek ilk kurulum maliyeti olarak gerekse de iiretim ve pazarlama siirecinde maliyetli bir faaliyet
alamdir. ilk kurulum esnasinda belli bir birikimi olanlar ya da destek, kredi gibi imkanlardan yararlanabilenlerin
avantajli oldugu seracilikta en biiyiik maliyet faktorlerinin basinda “isitma” gelmektedir. Isitma giderlerinin yiiksek
oldugu bolgelerde karl bir liretimden bahsetmek olanaksizdir (Atay ve Karaman, 2019). Bu nedenle 6zellikle kis
aylarinda soguk hava kosullarinin hakim oldugu yorelerde (6rnegin 6rneklemimiz igerisindeki seralarin gogunun yer
aldig1 bolgelerde) bulunan kiiciik 6lgekli seralarin ¢ogunda 1sitma sistemi bulunmamaktadir. Ureticiler kis aylarinda,
hava kosullar1 sertlestiginde donma tehlikesine karsi sera igerisinde soba yakarak {iriinlerini korumaya
calismaktadirlar: “Isitma sistemi yok. Sadece biz kendi imkanlarimizia, iste kurdugumuz sobayla, kisin don oldugunda
sadece soba yakiliyor. Onun disinda yok... Isitma sistemi olsa domates, biber falan da yetistirebiliriz ama... olmadigi
icin sadece yesillik yetistirebiliyoruz” (K7). Bir baska katilimcinin ifadesi de su sekildedir: “Ben bu sene subatin
8’inde domates diktim. Martin 8’ine kadar 12 saat her gece soba yaktim. Soba yakmamin sebebi de soguk ve don
oldugu donemlerde sikinti yasiyoruz, biz” (K9). Seracilikta jeotermal kaynaklara yakinlik enerji maliyetleriyle basa
cikmak acisindan oldukga avantaj yaratmaktadir: “10 liraya marul verdin mi... Isitma sistemi de 10 liraya mal ediliyor.
Yani, bizim burada kurtarmiyor. Iklimden dolayi.... Mesela Simav’da var. Jeotermal kullaniyorlar. Maliyet diisiik.
Her sekilde faydalaniyor. Salataligini, domatesini, biberini yetistiriyor. Uriin para kazaniyor” (K1). Jeotermal enerji
kaynaklarina yakin bolgelerde bulunan seralar, bir 6lciide avantaja sahip olsalar da bu bolgelere uzak olanlar
zorlanmaktadir: “Sera yapiyorsaniz Tiirkiye 'de bundan sonra ancak jeotermal bélgelerde yaparsaniz ya da alternatif
yenilenebilir enerji gibi bir sansiniz yoksa, su an maliyetleri kurtarmiyor” (K15).

Dolayisiyla, 6zellikle jeotermal kaynaklara yakin olmak gibi avantajlara sahip olmayan kiigiik tireticiler i¢in
seraciligin maddi getirisinden duyulan memnuniyet “giinii kurtarmak” ve “hayatta kalmay1 basarmak”la sinirli bir
memnuniyet olarak degerlendirilebilir. Ozellikle {iniversite egitimi almis olan iki katiimcinin ifadeleri seraciliga
profesyonel bir yaklagim s6zkonusu olmadik¢a ya da iiretim yapilan alan genisletilmedikge seraciliktan uzun vadeli
bir beklentinin olmadigin1 gostermektedir. Kiitahya/ Gediz’de 4 dekarlik serasi olan bir katilimci seraciliin
profesyonel diizeyde yapilmast durumunda bir gelecegi oldugunu, aksi taktirde basari saglanamayacagini
belirtmektedir: “Seracilik profesyonel yapilirsa gelecegi var. Amatér seraciligi ben hi¢ bir zaman tasvip etmedim...
Profesyonel olursa, kurumsallasma mantigiyla olursa, isletme mantigiyla olursa (¢cocugumun da) seracilik yapmasini
isterim. Kurumsal bir mantikta hi¢bir zaman stkinti cekecegini diisiinmiiyorum. Ciinkii devamli satilabilen, insanlarin
ihtiyacim giderebilecegi ve belki binlerce ¢esit iiriin iiretebilecegi bir sektor” (K22). Tarim Bakanliindan emekli
olduktan sonra seracilik igine giren ve topraksiz tarrm ydntemiyle Izmir’in Menemen ilgesinde meyve fidani
yetistirmeye baglayan ziraat mithendisi bir katilimer da, siis bitkisi liretimine gegmeyi diisiindiigiinii ancak yaklasik
2,4 dekarlik serasiyla bu isi de siirdiirmekten umutlu olmadig: ifade etmektedir: “...¢cok biiyiik olmali. 3-5 dekarlik
alan bu is yeterli degil” (K15). Usak’ta 3.5 dekarlik sera sahibi bir katilimci da kiigiik ireticinin maliyetlerle basa
¢itkmasinin zor oldugunu vurgulamustir: “Biiyiik seracilar kendilerini kurtarryor...” (K1).
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TARTISMA ve SONUC

Bu ¢alisma, kiigiik 6lgekli seraciligin Tiirkiye'deki kiiciik tireticilerin hayatta kalma stratejileri i¢indeki roliinii
incelemistir. Arastirma bulgulari, kiigiik tireticilerin seracilif1 sadece ekonomik bir faaliyet olarak degil, ayn1 zamanda
sosyal bir dayanigsma bi¢imi olarak gordiiklerini ortaya koymaktadir. Katilimeilar icin seracilik, ayn1 zamanda bir is
giivencesi, 6zgiiven saglayici bir mekanizma ve toplumsal statii kaynagidir.

Bu arastirma kapsaminda yapilan goriismeler, kiiciik 6lgekli seracilarin “hayatta kalmalarmi saglayan
stratejiler”i net bir sekilde ortaya koymustur.

Kiiciik seracilarin varliklarini stirdiirebilmek i¢in bagvurdugu hayatta kalma stratejilerinin basinda, gliniimiizde
degismekle birlikte tarihsel olarak kiigiik kdyliiler i¢in de gegerli oldugu iizere (Ozugurlu, 2013), hane emek rezervini
yogun olarak kullanmak gelmektedir. Hane emeginin yogun kullanimi veya koyliiliik literatiiriinde yaygin olarak
kullanmildigi sekliyle “degersizlestirilmesi”nden yola ¢ikarak kii¢iik seraciligin Chayanovcu bir koyliiliikk kategorisinde
ele alinmast ise dogru olmaz. Bu arastirmanin 6rneklemini olusturan seralar, her ne kadar Antalya’dakiler kadar
kiiresel gida pazarinin bir aktorii haline gelmis olmasalar da varliklarini “ge¢imlik retim” stratejisi iginde
stirdirmemektedirler. Bu tiir meta-dis1 alanda faaliyet gosteren bir seracilik (ya da geleneksel literatiirdeki sekliyle
koyliiliik) Ozugurlu’nun (2013) saptamastyla Anadolu kdylerinde mevcut degildir. Kiiciik 6lgekli seracilik “kiigiik
meta iiretimi” kaliplart icerisinde degerlendirilebilecek olan bir aile ¢iftgiligi faaliyeti olarak degerlendirilebilir.
Agirlikl olarak hane emegi iizerine kurulu bir yapiya sahip oldugundan hane iiyelerinin birlikte ¢alisma ve dayanisma
potansiyelini artirmaktadir.

Hane emeginin kullanilmasinda kadin emegi énemli bir yer tutmaktadir. Yapilan goriismelerde katilimcilar
basta {iretim olmak iizere diger asamalarda da yer alan hane iiyelerinden sdzederken en basta eslerinin katilimina
deginmislerdir. Bu bulgu baska arastirmalarda elde edilen bulgular1 da desteklemektedir (Ertas, 2013; Brumfield ve
Ozkan, 2016; Cetinkaya, 2020). Seralarda kadin emeginin yogun kullanimi kiigiik iireticinin hayatta kalma siirecinde
etkili bir strateji olarak ortaya ¢ikmaktadir.

Kiigiik sera {iireticilerinin hayatta kalmasini saglayan diger bir strateji, literatiirde “gesitlendirme” olarak
kavramsallastirilmaktadir. Cesitlendirmenin {ig tiirii olan gelir ¢esitlendirmesi, tarimsal (iiriin) gesitlendirme ve yapisal
cesitlendirme stratejilerine kiiglik iireticilerinde yaygm bir sekilde rastlamak miimkiindiir. Bu arastirmada da
seraciligin disinda gelir kaynaklarma sahip olanlar; pazarda kolay satilabilecek iiriinleri belirleyip yetistirecekleri
karigik ekim yapanlar ve siis bitkisi ve meyve fidani gibi iiriinleri yetistirenler icin gecerli olmak tizere ¢iftlik kapisi
satiglarindan yararlananlar bulunmaktadir. Boylelikle kiigiik iireticiler bir veya birden fazla ¢esitlendirme yontemi
uygulayarak riskleri azaltmaya calismaktadirlar.

Yetistirilecek dirlinlerin segilmesinde insanlarin temel besin ihtiyaglarini karsilayacak ve domates, yesillik gibi
satis kolaylig1 saglayacak iiriinler segilirken isletmelerin genellikle birden fazla iiriin yetistirildigi gézlenmistir. Uriinii
gesitlendirme stratejisinin temel nedenleri arasinda, baska arastirmalarda da (Kaynak¢1 Baydar ve ark., 2024) dile
getirildigi {izere, riskin dagitilmasi ve pazar talebine hizli yanit verilmesi sayilabilir. Yetistirilen ir{inlerin
cesitlendirilmesi kiigiik dreticilerin yasanan/yasanabilecek sosyal, ekonomik, politik veya c¢evresel soklara
dayaniklilik kazanmasinin 6nemli yollarindan biridir (Kummar ve ark., 2012, Cetinkaya, 2020).

Kiiciik o6lgekli seracilik yapanlarin 6nemli hayatta kalma stratejilerinden biri de gelir kaynaklarini
cesitlendirmektir. Arastirmanin bulgular1 bu stratejinin yaygin bir sekilde kullanildigint gostermektedir. Bu bulgu,
konuyla ilgili literatiirde yer alan bulgularla da tutarlilik icerisindedir. Cetinkaya (2020) kendi yaptig1 arastirmasinda
yer alan katilimcilarin %78’inin seracilik dis1 gelire sahip olduklarini bulmustur. Kaynake¢1 Baydar ve ark.’nin (2024)
calismasinda da tarim dis1 gelire sahip olan katilimeilar yaklasik %30 olarak hesaplanmstir.

Aragtirma kapsaminda toplanan veriler “birikimi tiiketme ve bor¢lanma stratejisi’nin de (Aydmn, 2001)
kullanildigint gostermektedir. Kiigiik lireticilerin 6zellikle is kurma asamasinda mevcut birikimlerini kullandiklart
tespit edilmistir. Seralarin kurulum ve isletilme siirecinde agirlikli olarak 6zkaynaklarin kullanilmasi bagka
aragtirmalarda da tespit edilen bir bulgudur (Simsek ve Dagdelen, 2020). Sahip olduklar1 bazi taginir ya da tasinmaz
mallart elinden ¢ikararak sermaye olarak kullandiklart goriilmiistiir. Katilimcilar arasinda devlet destegi ya da banka
kredilerinden yararlananlar da vardir. Bununla birlikte desteklerin yetersizligi ve kredilerin geri 6denmesi
konusundaki endigeler siklikla dile getirilmis ve bu nedenle borglanmaya karst mesafeli olundugu gézlenmistir.

Ureticilerin hayatta kalmasin1 saglayan kaynaklara yas ve egitim durumunu eklemek de miimkiindiir. Tarim
sektoriiniin yaslanan ve diisiik egitim diizeyine sahip niifusu (Yilmaz ve ark., 2020) karsisinda seracilikla ugrasan
kesim goreli olarak geng ve egitimlidir. Arastirmanin bulgularina gore katilimcilarin yas ortalamasi 46.2°dir ve 6’s1
iiniversite mezunudur. Bu veriler, bagka aragtirmalardaki (Kaynak¢1 Baydar ve ark., 2024; Hayran ve ark., 2022)
verilerle de uyumludur. Geng ve egitimli olmak yeni imkan ve firsatlart goriip konum almak agisindan avantaj
yaratmaktadir.

267



Arslan, Cilt/Volume 31 Sayy/Issue 2 Yil/Year 2025

Vurgulanmasi gereken bir husus da 6rneklem igerisinde farkliliklar tasiyan gruplarin (kiiciik 6lgek- nispeten
biiyiik dlgek; sebze lireten- sebze dis1 iretim yapan; Antalya’daki firmalar- diger bolgelerdeki firmalar) hayatta kalma
stratejileri agisindan birbirinden ne Olgiide farklilastiklaridir. Arastirma kapsaminda gruplar arasinda bazi
farklilasmalar gézlenmis olsa da hayatta kalma stratejileri izerinde etkili olan pek¢ok degisken sézkonusu oldugu igin
tiim farkliliklar1 belirtilen 6zelliklere baglamak ve neden-sonug iliskisi kurmak uygun olmayacaktir. Burada 6ne ¢ikan
daha ¢ok benzerlikler olmugtur. Tiim gruplarda hane emeginden yararlanma, {iriin ve gelir ¢esitlendirme stratejileri
yaygin olarak kullanilmaktadir. Birikimi tiiketme ve borglanma stratejileri agisindan da belirgin bir farklilagma yoktur.
Bununla birlikte pazarlama stirecinde bazi farkliliklardan bahsetmek miimkiindiir. Siis bitkisi ve meyve fidani {ireten
katilimeilar “giftlik kapisi satig1” yaparken sebze iireticilerinin ¢cogunlugu semt pazarlarinda satig yapmakta ya da
iiriinlerini komisyoncuya, hale, markete, manava vs. vermektedirler. Orneklem icerisinde yer alan Antalya’daki iki
katilimei triinlerini aracilar aracilifiyla pazarlamaktadir. Diger katilimcilarla karsilagtirildiginda “biiytik tiretici” (13
dekar) olarak degerlendirilebilecek seraci {irtinlerini yillik s6zlesmeyle markete veren tek iireticidir. Bu veri, tiretim
alanindaki genislemenin resmi, hukuki siiregleri beraberinde getirebildigi yoniinde bir yorumu miimkiin kilmaktadir.

Sonug olarak, seraciligin geleneksel tarima kiyasla yiiksek karlilik, mevsim dis1 iiretim ve 6zellikle hane halki
i¢in istthdam yaratma potansiyelleriyle kirsal hanchalki i¢in stratejik bir segenek haline geldigi sdylenebilir. Kiigiik
tiretici, bu sekilde gida endiistrisindeki tiim kiiresel baskilara ve yetersiz desteklere ragmen hayatta kalma stratejileri
uygulayarak direnmeye ve uyum gostermeye ¢alismaktadir. Kiiresel kapitalist gida sistemi igerisinde kiigiik iireticinin
varlig1 biiyiik bir sorun teskil etmedigi gibi gerektiginde kiiglik iireticiyi sisteme baglamakta da zorlanmamaktadir.
Kiigiik tireticinin hayatta kalabilmesinin temel kosulu ise hane 6lgeginin devam ettirilebilmesi gibi goriinmektedir.
Hane emek rezervinin yogun kullanilarak degersizlestirilmesi kiiglik ireticiligin devami ig¢in olmazsa olmaz
konumdadir.

Bununla birlikte kiiclik tiretici, maddi, teknik ve bilgi bazli desteklerin yetersizligi nedeniyle kendi haline
birakilmig gibi goriinmektedir. Varolan destek ve imkanlardan da yeterince haberdar olamamakta ve
yararlanamamaktadirlar. Tiirkiye’de kirsal topluluklardan en azindan bir bolimiiniin hayatta kalabilmeleri icin
yasamsal bir dneme sahip olan kiigiik seraciligin kars1 karsiya kaldiklar1 zorluklarin {istesinden gelinebilmesi i¢in
biitiinciil bir yaklagimla politikalarin gelistirilmesi gerekmektedir.

Bu nedenle; tireticilerin, devlet destekleri, tesvikler, kredi imkanlari gibi konularda daha fazla bilgilendirilmesi;
devlet ve 6zel sektor tarafindan kiigiik dlgekli seracilara yonelik destekleme programlarimin gézden gegirilerek
iyilestirilmesi; 6zellikle diisiik faizli krediler ve hibe destekleriyle girisimcilerin finansal yiiklerinin azaltilmasi;
isletmelerinin teknolojik donanimlarinin gelistirilmesi, yetistirilen {iriinlerin bakimi ve ¢esitlendirilmesi konularinda
teknik ve bilgi desteginin saglanmasi ve egitimler verilmesi; yerel iiniversiteler ve tarim kuruluslariyla isbirlikleri
olusturulmasi; kiiciik {ireticilerin farkli pazarlara ulasimlari i¢in bilgilendirilmesi ve desteklenmesi; {iretici
kooperatiflerinin kurulmasi ve gelistirilmesiyle ilgili desteklerin arttirilmast gibi 6nlemler alinarak kiigiik seraciliga
katkilarda bulunulabilir.

Bu ¢alismanin sinirliliklardan muaf olmadigini da vurgulamak gerekir. Caligmada nitel aragtirma yonteminin
kullanilmis olmasi, incelenen konuyu derinlemesine anlama imkani vermekle birlikte elde edilen sonuglarin
genellenmesine izin vermemektedir. Tkinci olarak, calisma kapsaminda segilen seralarin, iilkenin her yerinden tiim
sera tiplerini igermedigi belirtilmelidir. Bu durum da arastirmanin amacina uygun olarak sekillenmis olmakla birlikte
bir smirlilik igermektedir. Kiigiik iireticinin hayatta kalma stratejilerini inceleyecek bundan sonraki ¢alismalarda,
orneklemin Tiirkiye’nin farkli cografyalarini igerecek sekilde genisletilmesi ve nitel yontemin yaninda nicel yontemin
de kullanilacagi karma desenli bir model kurulmasi 6nerilebilir.
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economic inputs.

Design/Methodology/Approach: A panel dataset was constructed by matching annual crop yields with
seasonal and annual temperature and precipitation variables, including lagged climate indicators. Two model
configurations were tested: (i) climate-only and (ii) climate plus economic controls (fertilizer use, capital
stock, labor). Three supervised learning models—Linear Regression, Random Forest, and Gradient
Boosting—were evaluated using forward-chaining time-series cross-validation.

Findings: Gradient Boosting with economic controls achieved the best out-of-sample performance (R?=0.44,
MAE = 547.8 kg/ha), followed by Random Forest. Climate-only versions of the same models yielded
substantially lower accuracy (e.g., Gradient Boosting R? = 0.16), highlighting the added predictive value of
structural inputs. Feature importance analysis identified growing season temperature as the most influential
climate variable, while fertilizer, capital, and labor emerged as key predictors when included.

Originality/Value: This study introduces a robust, time-aware machine learning framework for forecasting
crop yields under climate variability. By integrating economic inputs, it enhances predictive accuracy and
offers practical insights to support data-driven agricultural planning under climate uncertainty.

Keywords: Agricultural productivity, climate variability, economic inputs, machine learning, yield
forecasting.

Iklimsel ve ekonomik degiskenlerle iiriin verimi tahmini: Tiirkiye icin makine
ogrenmesine dayal bir yaklasim

Ozet

Amag: Bu calisma, Tiirkiye’de bugday, arpa, musir, aygicegi ve pamuk gibi bes temel tarim iiriiniintin y1llik
verimleri ile iklim degiskenleri arasindaki tahmine dayali iligskiyi 1962-2022 dénemi i¢in incelemektedir.
Sadece iklim verilerini kullanan modeller ile iklim verilerine ekonomik girdilerin (giibre kullanimi, sermaye
stoku, iggiicil) eklendigi modeller karsilagtirilmugtir.

Tasarim/Metodoloji /Yaklasim: Y1llik {iriin verimlerinin, mevsimsel ve yillik sicaklik/yagis degiskenleri ile
gecikmeli iklim gostergeleriyle eslestirildigi panel bir veri seti olusturulmustur. iki farkli modelleme
yapilandirmasi uygulanmistir: (i) yalnizca iklim verilerine dayali ve (ii) iklim + ekonomik kontrol
degiskenlerini i¢eren modeller. Dogrusal regresyon, rastgele orman (Random Forest) ve Gradient Boosting
algoritmalari, zaman serisi 6zellikli ileri zincirleme ¢apraz dogrulama ile degerlendirilmistir.

Bulgular: Gradient Boosting modeli, ekonomik kontrol degiskenleriyle birlikte kullanildiginda rneklem dis1
performans agisindan en basarili sonuglart vermistir. (R?= 0.44, MAE = 547.8 kg/ha). Sadece iklim verileriyle
calisan ayn1 modelin bagarimi belirgin sekilde daha diisiiktiir (6regin, R* = 0.16). Ozellik énem analizleri,
biiyiime donemindeki sicakligin iklim degiskenleri arasinda en belirleyici unsur oldugunu; giibre, sermaye ve
isglictiniin ise eklendiginde tahmin giiciinii 6nemli 6l¢tide artirdigini gostermektedir.

Ozgiinliik/Deger: Bu galisma, iklim degiskenlerine ekonomik yapisal girdileri entegre eden, zamana duyarli
ve giiclii bir makine dgrenmesi gergevesi sunmayr amaglamaktadir. Bu sayede tarimsal {iretimin iklimsel
belirsizliklere karsi hassasiyeti daha dogru tahmin edilebilmekte ve veriye dayali tarimsal planlama
stireclerine katki saglanmaktadir.

Anahtar kelimeler: Tarimsal verimlilik, iklim degiskenligi, ekonomik girdiler, makine 6grenmesi, verim
tahmini.
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INTRODUCTION

Climate change is one of the most critical challenges of the 21st century, with far-reaching consequences for
food security, rural livelihoods, and macroeconomic stability. These effects are particularly acute in regions with
climate-sensitive agricultural systems and limited adaptive capacity. The Mediterranean basin is considered a climate
change “hotspot” due to its susceptibility to long-term droughts, high temperatures, and erratic precipitation patterns
(Cramer et al., 2018). Tirkiye, with its semiarid geography and reliance on agriculture, is especially vulnerable.
Agriculture remains a major socioeconomic pillar in Tiirkiye, employing 17.1% of the national workforce in 2022
(TUIK, 2023) and representing the primary livelihood in many rural areas.

Due to widespread dependence on rainfed agriculture and seasonal precipitation, Tiirkiye's cropping systems
are highly sensitive to climatic fluctuations (Bakirct and Cakir, 2023). Key crops such as wheat, barley, maize,
sunflower, and cotton dominate both harvested area and calorie intake (FAO, 2023; TUIK, 2023) and are especially
exposed to heat and water stress (Ozbek and Ozbek, 2024). Model projections suggest that climate change could
reduce cereal yields in the Mediterranean by 10-25% under moderate emissions scenarios (IPCC, 2021; Zampieri et
al., 2017). National studies indicate that intensifying temperature trends, soil degradation, and precipitation variability
already pose significant risks to productivity in Tiirkiye (Yarasir et al., 2023; Ortas, 2024).

While climate-yield relationships have been widely studied, the literature reflects varying perspectives on
which methodologies best capture these dynamics. Traditional econometric models—particularly fixed-effect panel
regressions—offer interpretability and the ability to control for unobserved heterogeneity (Deschénes and Greenstone,
2007), but they are often limited in addressing nonlinear, threshold-based, or interacting climate effects common in
biological systems.

Advances in data science and machine learning (ML) provide alternative tools for modeling complex, nonlinear
relationships. Ensemble models such as Random Forest and Gradient Boosting are particularly suited to handling
multivariate interactions and flexible patterns (Kamilaris and Prenafeta-Boldu, 2018; van Klompenburg et al., 2020).
However, their limited transparency can pose challenges for use in policy contexts that require interpretability.

In this study, we adopt a machine learning—oriented approach to forecast crop yields in response to climatic
and economic variation in Tiirkiye over the 1962—-2022 period. Rather than attempting causal inference, we focus on
evaluating the out-of-sample predictive performance of different model configurations and exploring their potential
to support agricultural decision-making. We compare Random Forest and Gradient Boosting to a baseline Linear
Regression model in two configurations: one using only climate variables, and the other incorporating economic inputs
such as fertilizer, capital, and labor.

The models are evaluated using a time-aware cross-validation procedure designed to avoid temporal leakage
and better reflect real-world forecasting settings. To improve interpretability, we apply feature importance rankings
to identify influential predictors—offering indicative insights that may inform agricultural risk management.

By analyzing long-term climate-yield patterns through this machine learning framework, the study seeks to
provide additional empirical evidence on the predictive capacity of alternative model structures and highlight crop-
level vulnerabilities that may inform early-warning strategies for agricultural planning in Tiirkiye.

LITERATURE REVIEW

The relationship between climate change and agricultural productivity is a central concern in environmental
economics and agricultural modeling. Within this expanding field, two commonly applied methodological approaches
have emerged: econometric modeling and machine learning (ML). While econometrics emphasizes causal inference
and theoretical rigor, ML prioritizes predictive accuracy and flexibility in modeling complex, nonlinear systems. This
study adopts a purely machine learning—based approach, focusing on yield forecasting rather than causal estimation.

Econometric models have traditionally been used to estimate the influence of climate on crop production,
particularly through fixed-effects panel regressions that control for unobserved heterogeneity across space and time.
A pioneering example is Deschénes and Greenstone (2007), who exploited weather variability to estimate climate
effects on U.S. agriculture. Subsequent studies extended this approach in different agroecological contexts,
incorporating variables such as lagged weather, soil quality, and farm-level data to improve robustness.
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In Tiirkiye, several studies have explored regional climate-yield relationships using classical econometric
frameworks. Altinsoy et al. (2012) estimated the long-term effects of temperature and precipitation on wheat, barley,
and maize across agroclimatic zones. Agci et al. (2024) used a hybrid econometric-ML framework to assess climate-
induced food insecurity, highlighting macroeconomic risks stemming from agricultural volatility.

However, limitations of classical models-especially their reliance on linear functional forms—have created
opportunities for ML-based alternatives, particularly in forecasting applications. Traditional models may face
challenges in capturing nonlinearities, interaction effects, and thresholds that are common in climate and biological
systems. ML methods offer greater flexibility in modeling such dynamics. Kamilaris and Prenafeta-Boldu (2018), in
a comprehensive review, emphasized that ensemble algorithms such as Random Forest and Gradient Boosting are
especially effective at detecting complex relationships in large agronomic datasets.

A meta-analysis by Van Klompenburg et al. (2020), reviewing 50 ML-based crop yield forecasting studies,
found that ensemble methods generally outperformed linear regressions, particularly when combining meteorological
and agronomic variables. Temperature and precipitation were dominant predictors in over 90% of the reviewed
models, reinforcing their empirical significance. The study also discussed trade-offs between algorithms: while
Random Forest is computationally efficient, Gradient Boosting tends to deliver higher accuracy at greater
computational cost.

A recurring concern in this literature is model interpretability. High-performing ML models can lack
transparency, which may limit their usefulness in policy contexts. Several studies have adopted explainability tools to
address this issue. Shahhosseini et al. (2020) applied SHAP (SHapley Additive exPlanations) to Gradient Boosting
models of wheat yield in Australia and identified maximum reproductive temperature as the leading predictor, offering
insight into biological thresholds. Kuwata and Shibasaki (2015) also demonstrated the forecasting power of ensemble
models across agroclimatic zones, though interpretability remained limited.

Empirical studies further underscore the predictive advantages of nonlinear methods. Jeong et al. (2016) found
that Random Forest consistently outperformed linear models in predicting global and regional yields, particularly
under variable spatial inputs. Khaki and Wang (2019) used convolutional neural networks and genetic algorithms to
forecast corn yields in the U.S. Corn Belt, outperforming traditional methods across spatial resolutions. Osman et al.
(2025) applied a combination of Random Forest and Bayesian methods to forecast climate-related agricultural shocks
in Somalia, effectively capturing seasonal thresholds. In Tiirkiye, Bozdag (2021) used artificial neural networks to
simulate carbon emissions under changing land use and climate scenarios, illustrating the spatial forecasting potential
of ML tools for national adaptation planning.

Despite this progress, key gaps remain in Tiirkiye’s literature. Most existing studies are crop-specific or limited
to short time periods, reducing generalizability. Few have applied long-term ML-based forecasting frameworks across
multiple crops within a unified architecture. This is particularly relevant given Tiirkiye’s agroclimatic variability,
reliance on rainfed agriculture, and growing exposure to seasonal temperature and precipitation changes. The present
study aims to contribute to this gap by offering a long-term, multi-crop ML-based forecasting framework with an
emphasis on predictive performance, explainability, and temporal generalization.

METHODOLOGY

This study employs three supervised learning algorithms to forecast crop yields across five key crops in Tiirkiye
from 1962 to 2022:

(i) Linear Regression (as a baseline comparator),

(il) Random Forest Regressor, and

(iii) Gradient Boosting Regressor.

Two model configurations were designed to assess the relative predictive contributions of different feature sets:

¢ Climate-Based Model: Includes only climate features, such as annual and growing season precipitation and
temperature, along with one-year lags. Crop types were represented using one-hot encoded indicators to account for
differences across crops.
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e Extended Feature Model: Augments the climate-based model with structural inputs including fertilizer
application (kg/ha), agricultural labor (1,000 persons), and capital stock (million USD). These features were included
to improve forecasting performance by incorporating information on resource use and production capacity.

Each model was trained and evaluated separately to isolate the predictive contribution of climate variables
versus extended structural features.

Linear Regression

Linear Regression was used as a baseline model. Unlike fixed-effect econometric formulations, this version
does not incorporate crop-specific fixed effects or robust standard errors and is applied strictly for predictive purposes.
The general structure of the linear regression follows the form presented in Equation (1):

p
i=Bo+ z Bjxij 1
j=1
Where:
e ¥, is the predicted yield for observation i,
e x;; are the input features (e.g., climate variables),
e f3; are the estimated coefficients,
® fB, is the intercept — the value of J, when all x;; = 0

e p is the total number of predictors

While linear regression assumes additive and linear relationships, it serves here as a benchmark to evaluate
whether more flexible models provide predictive improvement.

Random Forest Regressor

The Random Forest algorithm is an ensemble method that constructs multiple decision trees on bootstrapped
subsets of the data and averages their predictions to reduce overfitting and variance (Breiman, 2001). The decision of
the Random Forest model is given in Equation (2):

B
— 1
fre () =Ebz1Tb(x) 2

Where:
e B is the number of decision trees,
e T, (x) is the prediction from the b — th tree,

o frr(x) is the final predicted yield.

Random Forests can model nonlinear relationships and interactions, and they generate feature importance
scores based on mean impurity reduction, providing insight into the relative contribution of input variables for
prediction.

Gradient Boosting Regressor

Gradient Boosting is a sequential ensemble method in which each tree is trained to correct the residual errors
of the prior model (Friedman, 2001). The model is trained iteratively as Equation (3):

Fn () = frnoa () + v - by (%) 3
Where:

e f,.(x) is the ensemble prediction after m steps,
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e h,,,(x) is the weak learner (a decision tree) fitted to the residuals,
e v is the learning rate (typically 0 <v < 1).

The advantage of Gradient Boosting over Random Forest is that it generally gives better (higher accuracy)
results but is more sensitive to overfitting and requires fine tuning of tree depth, learning rate, and number of
predictors.

Performance Metrics

All models are assessed using Mean Absolute Error (MAE), Root Mean Squared Error (RMSE) and Coefficient
of Determination (R?) given in Equation (4):

n
1
MAE=—Z .~
e 1Iyl yil
i=

1 n
RMSE = |- (v = )2 4
i=1
RZ—1— Y= 9)?

X —y)?
Where:

e y; is the observed yield,

e ¥, is the predicted yield,

e y is the sample mean of observed yields,

e n is the number of observations.

DATA

Data description

This study uses a panel dataset covering crop yields, climate conditions, and economic inputs for Tiirkiye over
the 1962-2022 period. Data were compiled from FAOSTAT, the World Bank Climate Portal, and the USDA
Economic Research Service (as of October 2024). Yield data (kg/ha) were collected for five key crops: wheat, barley,
maize, sunflower seed, and seed cotton—selected for their national importance and climate sensitivity.

Climate data originate from the CRU TS v4.07 dataset, containing monthly precipitation and surface
temperature values. These were aggregated to both annual and growing season (April-September) levels to reflect
critical crop development periods. To account for possible lagged effects—such as residual soil moisture or heat
accumulation-one-year lagged values of annual temperature and precipitation were also included. This enables the
model to capture temporal dependencies relevant for semi-perennial systems and cumulative climate stress.

Three economic input variables were also incorporated to enhance model accuracy and generalizability:

» Fertilizer (kg/ha): Calculated as the ratio of total fertilizer use (in metric tons of inorganic nitrogen,
phosphorus, potassium, and organic nitrogen) to cropland area (in 1,000 hectares).

» Capital (million $): Defined as the total agricultural capital stock at constant 2015 prices.
» Labor (1,000 persons): defined as the total agricultural labor force economically active in farming.

These features were collected annually and uniformly applied across crop-year pairs. Crop-specific effects
were handled through one-hot encoding. The resulting panel dataset consists of 305 observations (5 crops x 61 years),
structured to support both temporal forecasting and crop-specific modeling.
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Although this study does not pursue causal estimation, the inclusion of economic variables supports more
robust predictions by reflecting structural patterns in agricultural inputs. Table 1 summarizes variable definitions.

Table 1. Description of variables

Variable Type Construction Notes
year Time index Extracted from all files Used for merging and alignment
crop Categorical FAOSTAT Wheat, Barley, Maize, Sunflower, Cotton
yield kg ha Target variable FAOSTAT (kg/ha) Yield per hectare
precip mm Climate Input Total monthly rainfall, summed per year ~ Annual precipitation
temp ¢ Climate Input Average of monthly temperature per year ~ Annual mean temperature
rainfall g2 q3 Climate Input Sum of rainfall April-September Growing season precipitation
temperature q2 g3  Climate Input Avg. temperature April-September Growing season temperature
rainfall lagl Lagged Climate Input  Lag of precip mm (t—1) Captures delayed soil moisture effects
temperature lagl Lagged Climate Input  Lag of temp_c (t—1) Reflects thermal memory
fertilizer Economic Input Fertilizer use / cropland area kg/ha; Source: USDA ERS
Capital Economic Input Total agricultural capital stock $million, constant 2015 prices
Labor Economic Input Total agricultural labor In 1,000 persons

To facilitate comparability across years and crops, all variables were harmonized and merged into a unified
structure. This enables the machine learning models to leverage both interannual and cross-crop variation.

Table 2 summarizes the descriptive statistics of key variables. Crop yields show wide variability (mean = 2,633
kg/ha; SD = 1,754), consistent with Tiirkiye’s agroecological diversity. Climate indicators vary meaningfully: annual
rainfall ranges from 444 mm to 738 mm, and annual temperature from 9.7°C to 13.1°C. Growing season values
average 208 mm for precipitation and 17.8°C for temperature—highlighting the seasonal climatic exposure faced by
crops.

Among economic inputs, fertilizer use ranges from 5 to 131 kg/ha. Capital stock expanded from $31 billion to
$133 billion during the study period, while labor input averaged 7.2 million persons, declining gradually over time—
reflecting structural transformation in the agricultural sector.

Table 1. Summary statistics of key variables (1962-2022)

Variable Mean Std Dev Min Q1 Median Q3 Max
Yield (kg/ha) 2632.9 1753.84 738 1548.5 2122.7 2786 9635.8
Annual Rainfall (mm) 598.52 69.87 443.66 545.18 608.28 641.3 738.15
Annual Temp (°C) 11.3 0.74 9.69 10.72 11.29 11.79 13.06
Q2-Q3 Rainfall (mm) 208.06 36.75 120.1 192.19 204.8 226 312.04
Q2-Q3 Temp (°C) 17.82 0.73 16.39 17.22 17.73 18.46 19.2
Lagged Rainfall (mm) 599.02 69.48 443.66 550.53 608.28 641.3 738.15
Lagged Temp (°C) 11.29 0.73 9.69 10.72 11.27 11.78 13.06
Fertilizer (kg/ha) 63.01 31.74 4.98 47.2 65.69 83.12 130.71
Capital ($million) 69300 27944.1 31102 50252 60704.3 85448 132902
Labor (1,000 persons) 72554 1432.6 4705.2 5713 7808.4 8207 9259

Figure la displays yield distributions by crop. Maize and cotton exhibit the highest median yields and the
widest variability, while barley and wheat show lower medians with tighter interquartile ranges. These differences
support the inclusion of crop-level identifiers in stratified modeling to capture heterogeneity in crop response.

Figures 1b—1d present long-term changes in agricultural and climatic indicators. Average yield (Figure 1b)
increased markedly from 1980 to 2010, with a plateauing trend thereafter that may reflect broader systemic or climatic
constraints. Annual precipitation (Figure 1c) fluctuates without a clear trend, reinforcing the decision to emphasize
seasonal indicators. Average annual temperature (Figure 1d) shows a steady rise—from approximately 10.5°C to
12.5°C—consistent with warming patterns across the region, albeit with considerable inter-annual variation.

Economic input variables display distinct temporal dynamics. Capital stock (Figure le) shows a consistent
upward trend, accelerating notably after 2000, in line with long-term investment patterns. Fertilizer use (Figure 1f)
increased rapidly until the 1980s and has continued to rise overall, albeit with notable year-to-year fluctuations likely
driven by policy and market factors. These evolving trends justify the inclusion of structural economic controls in the
model to capture broader shifts in input intensity over time.
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Data preprocessing

To prevent temporal leakage and ensure realistic model evaluation, the dataset was split chronologically using
the TimeSeriesSplit method from Scikit-learn. This approach strictly preserves temporal order by training models on
past data and testing on future observations. Such a design is essential for yield forecasting, where future conditions

cannot be known in advance.

A five-fold, time-aware cross-validation scheme was employed. In each fold, the training window expands
forward in time, while the test window moves ahead by approximately a decade. The structure of these folds is

summarized in Table 3.
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Table 3. Time-aware cross-validation structure (forward-chaining 5-fold split)

Fold Training Period Testing Period
1 1962-1972 1973-1982
2 1962-1982 1983-1992
3 1962-1992 1993-2002
4 1962-2002 2003-2012
5 1962-2012 2013-2022

Each observation retains its crop identity through one-hot encoding of the crop variable. This allows the model
to learn crop-specific yield dynamics without introducing interference across categories.

The fold structure is visualized in Figure 2, with training periods shaded in blue and testing periods in orange,
clearly illustrating the forward-chaining progression.

I i
Fold|1 I Training Period
oey————

Folcl|3 | S S Testing Period

ey

Fold|5 i
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Year

Figure 2. Structure of time-based folds used in cross-validation

APPLICATIONS and RESULTS
Model configurations and training procedure

To evaluate predictive performance under different modeling strategies, three supervised learning algorithms—
Linear Regression, Random Forest, and Gradient Boosting—were applied to two configurations: one using climate
variables only, and another combining climate with structural economic inputs. Each model was trained under a five-
fold, forward-chaining cross-validation scheme, with training windows expanding over time and all testing periods
confined to future years. This setup replicates real-world forecasting and prevents temporal leakage.

Performance metrics (MAE, RMSE, R?) were calculated on out-of-sample test folds and averaged. The
following results section compares all model-configuration combinations and discusses predictive drivers, feature
importance analysis and crop-specific effects.

Performance comparison across models and specifications

The predictive performance of each model-specification combination is summarized in Table 4 and visualized
in Figure 3. Across all metrics—Mean Absolute Error (MAE), Root Mean Squared Error (RMSE), and R>—Gradient
Boosting with economic inputs yielded the most accurate forecasts. This model achieved an MAE of approximately
547.8 kg/ha and an RMSE of 812.5 kg/ha, with an R? of 0.44, indicating that about 44% of the variation in yield was
captured in out-of-sample forecasts.

Table 4. Model performance comparison across configurations

Model Controls MAE ((kg/ha)) RMSE ((kg/ha)) R?
Linear Regression With Econ 887.7 1160.5 0.32
Random Forest With Econ 569.9 829.51 0.43
Gradient Boosting With Econ 547.8 812.47 0.44
Linear Regression Climate Only 956.7 1331.7 0.05
Random Forest Climate Only 904.2 1183.3 0.15
Gradient Boosting Climate Only 902.7 1193.2 0.16

In contrast, the same model applied without economic inputs (Climate Only) showed a notable drop in
performance, with a higher MAE of 902.7 and a lower R? of 0.16. The improved accuracy when including fertilizer,
capital, and labor suggests these structural variables provide meaningful predictive information, especially in long-
term forecasts.

Among the three models, Linear Regression consistently performed the weakest. Although its R? increased
from 0.05 to 0.32 with the addition of economic controls, its MAE and RMSE remained significantly higher than
those of the ensemble models. This reflects the linear model’s limitations in capturing nonlinearities and interactions
common in crop-climate relationships.
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Both Random Forest and Gradient Boosting improved substantially when economic inputs were added.
Gradient Boosting slightly outperformed Random Forest in both configurations, particularly in terms of RMSE and
explained variance. These gains likely reflect Gradient Boosting’s iterative learning and stronger bias reduction
capability.

Figure 3 further illustrates these patterns. All models perform worse when limited to climate variables alone,
with R? dropping sharply in all cases. The most pronounced improvement is seen in the Gradient Boosting model,
where the inclusion of economic inputs raises R? by over 28 percentage points. This consistent gain across all models
confirms that economic structural factors materially enhance the predictive capacity of climate-yield models.
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Figure 3. MAE, RMSE, and R? by model and specification

Results underscore the value of integrating economic and climatic drivers within a machine learning
framework. They also highlight the critical role of model specification, with Gradient Boosting emerging as the most
effective across both feature sets.

Feature importance analysis

To better understand the predictive mechanisms behind model performance, we examined feature importances
from the best-performing model—Gradient Boosting—under both configurations: with and without economic inputs.
These importances were averaged across all five test folds and then separately recalculated using only the final fold
to evaluate temporal consistency and any late-period shifts in driver relevance.

Figure 4 presents the top features across the full validation scheme. In the climate-only model (right panel),
temperature during the growing season (temperature _q2 q3) emerged as the single most important predictor of yield,
followed by lagged and seasonal rainfall variables. These findings align with agronomic expectations, as temperature
directly influences photosynthesis and crop development phases.

However, once structural economic inputs were introduced (left panel), the feature landscape shifted markedly.
Fertilizer input, capital stock, and labor rose to the top, displacing climatic variables in relative importance. Among
these, fertilizer exhibited the highest predictive contribution, followed by capital and labor, indicating the pronounced
role of input intensification and mechanization in yield variation. Importantly, this re-ranking does not negate the role
of climate but suggests that economic heterogeneity adds substantial predictive power when modeled jointly.
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Figure 4. Feature importances in gradient boosting — five-fold average

To probe the temporal stability of these patterns, Figure 5 isolates feature weights derived from the final out-
of-sample window. In this late period (2013-2022), capital stock emerged as the top-ranked feature, closely followed
by labor and fertilizer. This reordering—compared to the five-fold average—may reflect recent shifts in production
technology, mechanization levels, or structural investment. Notably, temperature q2 g3 maintained a strong role as
the leading climate variable in both settings, reinforcing its fundamental biological relevance.
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Figure 5. Importances in Gradient Boosting — Last Fold Only

Together, these results indicate that the observed improvement in predictive performance (Section 5.2) stems
not from one or two dominant features, but from the inclusion of a meaningful and temporally stable set of structural
agricultural factors. The consistency of economic variables across both multi-fold and recent-year analyses suggests
they are not only correlated with yield but contribute systematically to its prediction over time. While these models
do not claim causal identification, the relative importance rankings provide transparent insight into how different
features influence yield forecasts under the chosen learning algorithms.

Crop-specific model behavior

To investigate whether the observed performance improvements were consistent across different crops, we
analyzed the distribution of absolute prediction errors by crop and model configuration using the Gradient Boosting
algorithm. Figure 6 presents boxplots of mean absolute error (MAE) across all five test folds for each crop, comparing
the climate-only model (orange) with the version incorporating economic variables (blue).

The results reveal notable heterogeneity in both baseline error magnitudes and the degree of improvement
achieved through economic enrichment. For all crops, the addition of structural controls reduced prediction errors,
though the extent varied by crop. The most substantial gains were observed in high-variability, input-sensitive crops
such as maize (corn) and seed cotton, where both the median and upper-tail errors declined sharply. For instance, in
maize, the interquartile range and median MAE dropped visibly, suggesting that input-related heterogeneity—such as
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fertilizer responsiveness or mechanization intensity—plays a significant role in yield volatility that purely climatic
factors cannot fully explain.

In contrast, crops like barley and wheat exhibited lower overall prediction errors in both configurations, and
the marginal improvement from economic variables was correspondingly smaller. This may reflect their greater
resilience to input variation or more stable production technologies. Nevertheless, even in these cases, the economic
model consistently achieved tighter error distributions and lower median MAEs, implying more stable forecasts across
years.

The results for sunflower seed further support this interpretation. Despite exhibiting relatively moderate error
levels, the addition of economic inputs resulted in both a downward shift in the error distribution and a visible
compression of outliers. This suggests that while climatic conditions remain important, structural production variables
help moderate extreme forecast deviations—particularly for crops with more elastic input-output relationships.
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Figure 6. Crop-specific MAE distribution (all folds, gradient boosting)

Overall, these crop-level patterns reinforce the conclusion that incorporating economic variables improves not
only average predictive performance but also cross-sectional consistency. The gains are especially pronounced for
crops that are more sensitive to farm-level investment decisions and input intensity. This heterogeneity underlines the
importance of avoiding a one-size-fits-all modeling approach when forecasting yields across diverse agricultural
systems.

Interpretation and policy relevance

The predictive findings of this study offer several insights for agricultural planning and adaptive decision-
making. Among the tested approaches, the Gradient Boosting model—particularly when supplemented with structural
variables—consistently yielded superior out-of-sample performance. This suggests that integrating economic inputs
such as fertilizer use, capital stock, and labor availability with climatic indicators provides a more complete basis for
anticipating yield variability in the face of uncertain growing conditions.

Temperature during the second and third quarters emerged as the most influential climate feature in the absence
of economic data. However, once structural variables were introduced, the predictive hierarchy shifted, with fertilizer,
capital, and labor rising in relative importance. This reordering reflects predictive salience, not causal effect. These
results do not imply that economic inputs drive yield outcomes independently of climate, but rather that they carry
useful information about underlying production dynamics when included in forecasting frameworks.

From a policy relevance standpoint, the differentiated behavior across crops implies that a uniform intervention
strategy may not be optimal. For crops like maize and cotton, where prediction accuracy improved most with the
addition of economic controls, support policies might focus on enhancing access to fertilizers, improving credit
availability, or promoting mechanization. In contrast, barley and wheat, which showed more stable yield patterns and
lower baseline errors, may benefit more from climate monitoring tools, drought alerts, or extension services focused
on weather-risk mitigation.
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These applications must be interpreted cautiously. The models are explicitly predictive tools, optimized for
forecasting accuracy—not explanatory inference. As such, variable importance should not be taken as evidence of
structural relationships or as a basis for policy evaluation.

Moreover, while this study includes key structural indicators, it does not incorporate farm-level variables such
as irrigation access, soil characteristics, or market linkages, which may influence both yield variability and model
interpretability. Similarly, national-level averages likely mask subregional climate-agriculture dynamics, which are
especially salient in a geographically diverse country like Tiirkiye.

Nonetheless, the observed performance gains suggest that machine learning models, when transparently
constructed and properly framed, can play a valuable role in short- to medium-term agricultural forecasting. They are
particularly useful when used in conjunction with improved data systems and expert domain knowledge. The results
presented here are intended to complement—not replace—causal analyses, and may support the development of risk-
aware planning tools, adaptive input allocation policies, and early warning systems for agriculture.

CONCLUSION

This study examined the predictive relationship between climate conditions, structural economic inputs and
agricultural productivity in Tiirkiye over the 1962—-2022 period, focusing on five major crops: wheat, barley, maize,
sunflower, and cotton. Using a strictly machine learning—based approach, we trained and validated three supervised
models—Linear Regression, Random Forest, and Gradient Boosting—across both climate-only and extended feature
sets that included structural economic variables. To preserve the integrity of the temporal sequence and prevent
forward-looking bias, all models were evaluated using a forward-chaining cross-validation strategy.

The results highlight the value of incorporating both climatic and structural economic inputs into forecasting
models. In particular, growing season temperature consistently appeared among the most influential predictors, while
the addition of economic variables—fertilizer, capital stock, and labor—significantly improved model stability and
reduced error across all crops. These improvements were especially evident for input-sensitive crops such as maize
and cotton, reinforcing the importance of modeling heterogeneity in production systems.

Throughout this analysis, care was taken to maintain a clear distinction between predictive modeling and causal
inference. The goal was not to estimate policy-invariant parameters or test theoretical relationships, but rather to
develop models that could reliably anticipate yield outcomes based on historical input patterns.

While the findings provide actionable insights for yield forecasting and early warning applications, several
limitations must be noted. The use of national-level averages likely conceals significant subregional variation,
particularly relevant in a country with Tiirkiye’s geographic and climatic diversity. Furthermore, key factors such as
irrigation availability, soil quality, and farm-level management practices were not included due to data constraints,
which may limit the full explanatory power of the models. The limited predictive role of lagged climate variables
suggests that either longer-term memory effects are weak or that annual data do not capture such dynamics with
sufficient resolution.

Looking ahead, future work would benefit from incorporating spatially disaggregated datasets and exploring
the influence of extreme weather events on model performance. Capturing dynamic adaptation behaviors, including
multi-year responses to persistent shocks or investment shifts, may also enhance forecasting accuracy. Machine
learning models such as those used here are not substitutes for structural economic analysis but can serve as
complementary tools—especially when high-frequency forecasts and operational insights are needed.

As a result, this study demonstrates that predictive models, when carefully constructed and transparently
interpreted, offer a practical contribution to agricultural risk management. By integrating climate and economic
variables within a time-aware machine learning framework, the results provide a basis for data-driven decision-making
in agricultural planning and support the development of adaptive strategies under changing environmental conditions.
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Amac: Bu ¢alisma, bazi Avrupa Birligi iilkeleri ile Tiirkiye nin tarimsal faaliyetlerinin ¢evre ve ekonomi
tizerindeki etkilerini karsilagtirmali olarak degerlendirmeyi amaglamaktadir. Tarimsal ¢evre gostergeleri ile
ekonomik {iretim giiciinii birlikte ele alan analiz, {ilkelerin tarimsal siirdiiriilebilirlik diizeylerini biitiinciil bir
bakis agisiyla ortaya koymaktadir. Boylece calisma, gevresel baskilar ile iiretim yogunlugu arasmdaki
dengenin {ilkeler arasinda nasil farklilagtigini inceleyerek siirdiiriilebilir tarim politikalarinin gelistirilmesine
onemli 6l¢iide katki saglamaktadir.

Tasarim/Metodoloji/Yaklasim: Arastirmada, EUROSTAT veri tabanindan elde edilen 20002023 donemi
yillik ortalama degerlere dayanan on cevresel gosterge (K1-K10) ile FAOSTAT veri tabanindan alian 2019-
2023 doénemi ortalama Briit Uretim Degeri (K11) olmak iizere toplam on bir kriter kullantlmistir. Yirmi sekiz
iilke iki asamah olarak degerlendirilmistir: Ilk asamada yalnizca gevresel kriterler dikkate almmms; ikinci
asamada ekonomik boyutun analize dahil edilmesiyle siralamalar yeniden olusturulmustur. Analiz siirecinde
MOOSRA, MABAC, ROV, TOPSIS, PSI, WASPAS, REF-I ve REF-II yontemleri uygulanmus; elde edilen
siralamalar BORDA yontemi araciligtyla biitiinlestirilmistir. Tiim hesaplamalar Python tabanli Ka-Decision
yazilimi kullanilarak kapsamli sekilde gergeklestirilmistir.

Bulgular: Cevresel gostergeler degerlendirildiginde Estonya, Letonya, Isveg, Finlandiya ve Slovakya en
yiiksek performansa sahip iilkeler olarak belirlenmistir. Ancak ekonomik kriterin dahil edilmesiyle bu
iilkelerin genel siralamada geriledigi; buna karsilik Fransa, Tirkiye ve Almanya gibi yiiksek iiretim
kapasitesine sahip iilkelerin 6ne ¢iktig1 goriilmiistiir. Bu sonug, ¢evresel performans ile liretim yogunlugu
arasinda belirgin ters yonlil bir iligki bulundugunu gostermektedir. Radar grafiklerinde gevresel agidan zayif
iilkelerin yiiksek tiretim kapasitelerine ragmen gevresel etkilerinin daha olumsuz oldugu goriilmiistiir.

Ozgiinliik/Deger: Calisma, gevresel ve ekonomik gostergelerin birlikte degerlendirilmesiyle tarimsal
stirdiiriilebilirlige ¢cok boyutlu bir yaklasim sunarak politika yapicilar i¢in son derece 6nemli stratejik ¢iktilar
olusturmaktadir.

Anahtar kelimeler: Avrupa iilkeleri, Cok Kriterli Karar Verme (CKKYV), Ka-Decision, tarimsal gevre
gostergeleri.

Evaluation of the performance of some European countries and Turkey based on
agricultural environment and economic indicators using MCDM methods

Abstract

Purpose: This study aims to comparatively assess the environmental and economic impacts of agricultural
activities in some European Union countries and Turkey. By considering agricultural environmental indicators
and economic production capacity together, the analysis reveals the agricultural sustainability levels of
countries from a holistic perspective. Thus, by examining how the balance between environmental pressures
and production intensity varies across countries, the study significantly contributes to the development of
sustainable agricultural policies.

Design/Methodology/Approach: The study employed a total of eleven criteria: ten environmental indicators
(K1-K10) based on annual average values from the EUROSTAT database for the period 2000-2023, and the
average Gross Production Value (K11) from the FAOSTAT database for the period 2019-2023. Twenty-eight
countries were evaluated in two stages: In the first stage, only environmental criteria were considered; in the
second stage, the rankings were re-established by incorporating the economic dimension into the analysis.
MOOSRA, MABAC, ROV, TOPSIS, PSI, WASPAS, REF-I, and REF-II methods were applied during the
analysis process, and the resulting rankings were integrated using the BORDA method. All calculations were
comprehensively performed using the Python-based Ka-Decision software.

Findings: When environmental indicators were evaluated, Estonia, Latvia, Sweden, Finland, and Slovakia
were identified as the highest-performing countries. However, with the inclusion of the economic criterion,
these countries were found to have a decline in the overall ranking, while countries with high production
capacity, such as France, Turkey, and Germany, emerged. This result demonstrates a significant inverse
relationship between environmental performance and production intensity. Radar charts reveal that
environmentally weak countries, despite their high production capacity, have more negative environmental
impacts.

Originality/Value: By evaluating environmental and economic indicators together, the study provides a
multidimensional approach to agricultural sustainability, generating crucial strategic outcomes for
policymakers.

Keywords: European Countries, Multi-Criteria Decision Making (MCDM), Ka-Decision, Agricultural
environment indicators.
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GIRiS

Tarim sektorii, su, toprak ve hava gibi dogal kaynaklar tizerindeki yogun kullanimmin yam sira iklim
degisikligine cift yonlii etkisi nedeniyle cevresel siirdiiriilebilirligin kilit alanlarindan biridir (FAO, 2021). Bu
kapsamda tarimsal faaliyetlerin ¢evre lizerindeki etkilerini nicel olarak dlcen tarimsal-cevresel gostergeler (AEL: Agri
Environmental Indicators) gelistirilmis; sera gazi emisyonu, pestisit kullanimi, organik tarim payi, toprak erozyonu

ve enerji titketimi gibi kriterler, Avrupa Birligi’nin siirdiiriilebilir tarim politikalarinda temel gosterge haline gelmistir
(OECD, 2023; European Commission, 2021).

Son yillarda tarimsal-cevresel gostergeleri birlestirerek iilkelerin performanslarini karsilastiran calismalar
yaygmlasmistir. Ornegin, Markovié vd (2024), 27 AB iilkesini MOORA yéntemiyle analiz ederek Portekiz, Estonya
ve Irlanda’nin tarimsal gevresel gostergelerde 6ne giktigmi gostermistir. Namiotko vd. (2022) ise SAW, TOPSIS ve
EDAS yéntemleriyle Finlandiya, irlanda ve Isveg¢’in siirdiiriilebilirlikte en yiiksek puani aldigini, Hollanda,
Danimarka ve Almanya'nin ise yinelemeli olarak diisiik puan aldigini belirlemistir. Ayrica Zafeiriou vd. (2018), sera
gaz1 emisyonlari ile ekonomik performans arasinda dogrusal olmayan iliski tespit eden EKC (Environmental Kuznets
Curve- Cevresel Kuznets Egrisi) yaklasimiyla AB tarimimnda EKC hipotezine giincel bir sinama getirmistir.

Ancak mevcut literatiirde, ¢cevresel gostergeleri analiz eden bu ¢aligmalar genellikle ekonomik tiretim giiclinii
(6rnegin Briit Uretim Degeri) ele almamaktadir. Bu durum, siirdiiriilebilirlik analizlerinin ¢evre-ekonomi etkilesimini
yeterince degerlendiremedigi anlamina gelir. Bu ¢alisma, 28 Avrupa iilkesinde (27 AB + Tiirkiye) on gevresel
gostergeye (K1-K10) ek olarak Briit Tarimsal Uretim Degeri (K11) kriterini entegre ederek iki asamali bir
degerlendirme gerceklestirmektedir.

Veri seti EUROSTAT ile FAOSTAT verilerinden derlenmistir. Ilk fazda yalnizca cevresel gdstergeler
incelenmis; ikinci fazda ekonomi gostergesi eklenmistir. MOOSRA, MABAC ve ROV teknikleri ilk siralamalari
iiretirken; TOPSIS, PSI, WASPAS, REF I ve REF II ile duyarlilik analizi yapilmis; sonuglar Ka Decision yazilimi
tizerinden BORDA yo6ntemiyle biitiinlestirilmistir.

Calismanin literatiire katkilar1 sunlardir:

1. AEI verilerine ekonomik ¢ikti boyutunu entegre ederek g¢evre-ekonomi analizi saglayan ilk c¢ok-iilkeli
CKKYV c¢aligmast olmasi,

2. Ka Decision agik kaynak yaziliminin ¢ok yontemli analizde kullanimint miimkiin kilmasi,

3. Estonya, Litvanya, Isve¢ gibi cevre liderleri ile Tiirkiye, Fransa, Almanya gibi yiiksek iiretimli ancak
cevresel baskilar sergileyen iilkelerin kargilagtirmali performans analizinin yapilmasidir.

Calisma, Girig boliimiinde tarim ve ¢evre iliskisini kuramsal bir ¢er¢evede sunmakta; Literatiir Taramasi
kisminda ise benzer alanlardaki giincel akademik ¢alismalar 6zetlenmektedir. Yontem, Bulgular, Tartisma ve Sonug-
Oneriler bdliimleri sirastyla kullanilan veri seti, CKKV temelli analiz sonuglar1, bu sonuglarin politika baglaminda
degerlendirilmesi ve ileriye doniik 6nerilerle ¢aligma tamamlanmaktadir.

LITERATUR OZETi

Tarimsal ¢evre gostergeleri lizerine yapilan akademik ¢aligmalarin karsilastirmali bir 6zeti, asagida Cizelge
1’de sunulmustur. Bu cizelge, farkli iilkeler ve bolgeler kapsaminda gevresel tarim gostergelerinin nasil ele alindigini,
hangi yontemlerle analiz edildigini ve ¢aligmalarin temel konularini sistematik bir bicimde ortaya koymaktadir.

Cevresel tarim gostergeleri (agri-environmental indicators) iizerine yapilan ¢aligmalarda, Cok Kriterli Karar
Verme (CKKV) yontemlerinin siklikla kullanildig gériilmektedir. Giirliik ve Uzel (2016), Almanya, Fransa, Hollanda
ve Tiirkiye’yi TOPSIS yontemi ile karsilagtirarak gevresel tarim performanslarini degerlendirmistir. Benzer sekilde,
Namiotko ve arkadaglar1 (2022) AB iilkelerinde SAW, TOPSIS ve EDAS yontemleriyle gergeklestirdikleri caligmada
cevresel gostergeler araciligiyla siirdiiriilebilirlik diizeylerini analiz etmislerdir. Markovi¢ vd. (2024) MOORA
yontemiyle AB genelinde gevresel performansi 6lgerken, Streimikiene vd. (2024) Baltik iilkelerinde arazi kullanimi
temelli gevresel gostergelerle degerlendirme yapmistir. Organik tarim odakli ¢aligan Shin vd. (2024), Giiney Kore
orneginde AHP yontemiyle gostergeleri dnceliklendirmistir. Benzer sekilde, Gomez-Limén vd. (2020) Ispanya’daki
zeytinlikler 6zelinde AHP ve BWM yontemlerini kullanarak kompozit siirdiiriilebilirlik gostergeleri olusturmustur.
Bolgesel bir uygulama sunan Gabbrielli (2016) ise Toskana bolgesinde cevresel politikalarin mekansal etkilerini
Cografi CKKV ile haritalandirmistir. Daha biitiinctil bir yaklagim benimseyen Kirda ve Aytekin (2023), 30
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sanayilesmis iilkeyi entegre CKKV yontemleriyle analiz etmis ve Python tabanli yazilim destegiyle siirdiiriilebilirlik
performanslarini degerlendirmistir. Ayrica Cukur ve Isin (2023), AB iilkelerinin organik tarim performanslarini
TOPSIS yontemiyle incelemis; Madiyoh (2020) ise ASEAN iilkelerini tarimsal performans acgisindan TOPSIS ve
ELECTRE yontemleriyle karsilastirarak karar destek siireglerine katki saglamigtir. Bu ¢alismalar, CKKV
yontemlerinin tarimsal ¢evre gostergeleri ¢ergevesinde iilkeler arasi performans karsilagtirmalarinda etkili bir arag
oldugunu ortaya koymaktadir.

Cizelge 1. Tarimsal ¢evre gostergeleri lizerine yapilan galigmalar

Table 1. Studies on agricultural environment indicators

Yazar(lar) Ulke Kapsami Yontem Konu
Giirliik ve Uzel Almanya. Fransa. TOPSIS Cevresel tarim  gostergeleri ile  dort  ilkenin
(2016) Hollanda. Tiirkiye karsilagtirilmasi
Namiotko vd. .. . AB ilkelerinde c¢evresel tarim gostergeleri ile
(2022) AB ilkeleri SAW, TOPSIS, EDAS o iriilebilirlik degerlendirmesi
Markovi¢ vd. AB iilkeleri MOORA Cevresel tarim ngostergelerl ile AB genelinde cevresel
(2024) performans analizi
Streimikiene vd. Baltik iilkeleri TOPSIS Bfiltlk ulke.le.rlnde arazi kullanimi temelli ¢evresel tarim
(2024) gostergelerinin karsilagtirmast
Shin vd. (2024) Giney I,f,grrlenf)o rganik AHP Organik tarim gevresel gostergelerinin 6nceliklendirilmesi
Goémez-Limon vd. : - Kompozit cevresel sirdiriilebilirlik ~ gostergesi
(2020) Ispanya (Zeytinlikler) AHP, BWM olusturulmasi
A : - Cevresel tarim politikalarmin  gevresel  etkilerinin
Gabbrielli (2016) Toskana (Italya) Cografi CKKV haritalandirlmast
Kirda ve Aytekin Sanayilesmis iilkeler (30 Entegre CKKV. Python Sanayilesmis  iilkelerde  gevresel —siirdiiriilebilirlik
(2023) tilke) tabanli yazilim performansi
Cukur ve Isin R . - . . - .. .
(2023) Avrupa Birligi Ulkeleri TOPSIS Ulkelerin organik tarim performansinin degerlendirilmesi
Madiyoh (2020) ASEAN Ulkeleri TOPSIS ve ELECTRE Tarim sektorlerinin degerlendirilmesi
Kaynak: Yazar tarafindan olusturulmustur.
VERI ve YONTEM

Bu baglik iki kisimda incelenecektir. ilk olarak ele alinan kriterlerin ve iilkelerin anlatildigi “veri” baslig1
sunulmus olup; ikinci olarak kullanilan yontemlerin ve yazilimin anlatildig1 “Yontem” baglig1 anlatilmigtir.

Veri

Cok Kriterli Karar Verme (CKKYV) problemlerinin temel bilesenleri, degerlendirme kriterleri ve bu kriterlere
gore karsilastirilan alternatiflerdir. Bu ¢aligmada alternatifler, Avrupa kitasinda yer alan, EUROSTAT ve FAOSTAT
verilerine erigilebilen 28 iilke olarak belirlenmistir. S6z konusu iilkeler sunlardir: Belgika, Bulgaristan, Cekya,
Danimarka, Almanya, Estonya, Irlanda, Yunanistan, 1spanya, Fransa, Hirvatistan, Italya, Giiney Kibris, Letonya,
Litvanya, Liiksemburg, Macaristan, Malta, Hollanda, Avusturya, Polonya, Portekiz, Romanya, Slovenya, Slovakya,
Finlandiya, isve¢ ve Tiirkiye. Alternatif iilke grubunun segilme nedeni; tarim ve gevre politikalar1 bakimindan
karsilagtirilabilir olmalari, ortak ¢evresel gostergelere sahip olmalar1 ve Avrupa Birligi’nin ¢evresel siirdiiriilebilirlik
hedefleriyle iligkili politikalarin izlenebilirligine olanak saglamasidir.

Bu caligmada iilkelerin tarimsal faaliyetlerinden kaynaklanan gevresel etkilerini yansitan gostergeler {izerinden
degerlendirme yapilmistir. Kriterler, on adet olup; tarimin ¢evre iizerindeki baskilarini farkli boyutlariyla temsil
edecek sekilde belirlenmis ve EUROSTAT veri tabanindan temin edilmistir. Veriler, tilkelerin yillar itibariyle
performanslarint yansitacak sekilde ortalama degerler iizerinden toplanmig; birim uyumlulugu saglandiktan sonra
analiz i¢in uygun hale getirilmistir.

Ayrica, stirdiiriilebilir kalkinmanin yalnizca ¢evresel degil ayni1 zamanda ekonomik boyutuna da dikkat cekmek
amaciyla, degerlendirmeye ekonomik bir gosterge olarak Briit Uretim Degeri (K11) kriteri dahil edilerek ayr1 bir
analiz daha yapilmistir. Bu gosterge, iilkelerin tarimsal {iretim faaliyetlerinden sagladigi ekonomik ¢iktiy1 yansitmakta
olup FAOSTAT veri tabanindan (2019-2023) temin edilmis ve sabit 2014-2016 uluslararast dolar (Int$) birimiyle
ifade edilmistir. Boylece analiz, ¢cevresel performansin yaninda ekonomik siirdiiriilebilirligi de dikkate alan daha
biitiinciil bir degerlendirme niteligi kazanmigtir. Bu kapsamda belirlenen on bir adet kriter, yonleri, birimleri ve kaynak
bilgileri ile birlikte asagidaki Cizelge 2’de sunulmaktadir:
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Cizelge 2. Kriter olarak alinan Tarimsal Cevre gostergeleri

Table 2. Agricultural Environment indicators taken as criteria

Kod Kriter Yon Birim Kaynak
K1 Organik tarim altindaki bolge orani Maksimum % EUROSTAT (2000-2022)
Tarimdan kaynaklanan sera gazi

K2 . Minimum % EUROSTAT (2011-2022)
emisyonlari

K3 Hayvancilik yogunluk endeksi Minimum LU/ha EUROSTAT (2010-2020)

K4 Su erozyonuna bagh tahmini toprak kaybi Minimum ton/ha EUROSTAT (2010-2016)

K5 Enerji verimliligi Maksimum Euro/KGOE EUROSTAT (2000-2023)

K6 Pestisit tiirline gore pestisit satislary Minimum kg EUROSTAT (2012-2023)

K7 Siddetli erozyondan etkilenen arazi Ortiisii Minimum % EUROSTAT (2010-2016)

tiirlerinin pay1
Tarim ve ormancilik sektoriinde nihai ..
K8 eneri tilketimi (hektar bagina) Minimum ton/ha EUROSTAT (2012-2023)

Tarimdan kaynaklanan amonyak

K9 . : Minimum % EUROSTAT (2011-2022)
emisyonlarinin toplam emisyonlara orani
K10 Tarimdan kaynaklanan toplam amonyak Minimum ton EUROSTAT (1990-2022)
emisyonu
Ki1 Briit Uretim Degeri Maksimum Sab‘tlfi?llé'zom FAOSTAT (2019-2023)

Kaynak: Veriler EUROSTAT ve FAOSTAT veritabanindan olusturulmustur. Yalnizca Turkiye’'nin K4 ve K7  kriterleri,
https://cevreselgostergeler.csb.gov.tr/erozyon-tehlikesi-altindaki-alanlar-i-85769 sayfasmdan; K3 ise Yildirir (2020)’1n ¢alismasindan almmustir.

Bu ¢alismada, iilkelerin tarimsal ¢evre performanslarimi degerlendirmek amaciyla on bir farkli gosterge
kullanilmugtir. Tk gdsterge olan organik tarim altindaki bolge orani, toplam tarim alani icerisindeki organik tarim
uygulanan alanin yiizdesini ifade eder. Organik tarim, kimyasal girdilerin azaltilmas: ve g¢evre dostu iiretim
stireclerinin tegviki agisindan dnemli oldugundan, bu gdstergenin yiiksek olmasi ¢evresel siirdiiriilebilirlik agisindan
olumlu kabul edilmektedir.

Ikinci gosterge olan tarimdan kaynaklanan sera gazi emisyonlari, tarimsal faaliyetlerin toplam sera gazi salimi
icerisindeki payini yansitmaktadir. Metan ve diazot monoksit gibi tarimsal kaynakli emisyonlar ¢gevresel bozulmaya
neden oldugundan, bu oranin diisiik olmasi arzu edilmektedir. Ugiincii gdsterge olan hayvancilik yogunluk endeksi
ise hektar basina diisen hayvan birimi (LU/ha) cinsinden hesaplanmaktadir. Hayvancilikla iligkili ¢evresel etkiler
(6rnegin amonyak salimi, mera tahribati) nedeniyle bu degerin diisiik olmasi ¢evre agisindan tercih edilir.

Dérdiincii gosterge, su erozyonuna bagli tahmini toprak kaybidir. Bu gosterge, ton/hektar cinsinden ifade
edilen toprak kaybi miktarint gosterir ve topragin verimliligi ile dogrudan iliskilidir. Besinci gdsterge olan enerji
verimliligi, EUROSTAT verilerine gére Euro/KGOE cinsinden hesaplanmakta ve kullanilan enerjiye karsilik elde
edilen ekonomik ¢iktiy1 temsil etmektedir. Bu gosterge ne kadar yiiksekse, enerji o kadar verimli kullanilmig olur;
dolayisiyla maksimum yonliidiir.

Altinc1 kriter olan pestisit satiglari, tarimsal kimyasal kullanimimin yogunlugunu yansitan Onemli bir
gostergedir. Pestisitler hem su hem toprak kaynaklarini tehdit ettiginden, bu degerin diisik olmasi cevresel
stirdiiriilebilirlik agisindan istenen bir durumdur. Yedinci gosterge olan siddetli erozyondan etkilenen arazi orani, risk
altindaki tarim arazilerinin toplam araziye oranini ifade eder ve arazi yonetiminin ¢evreci olup olmadigini gosterir.

Sekizinei kriter, tarim ve ormancilik sektoriinde hektar basina nihai enerji tiikketimidir. Ton/hektar cinsinden
ifade edilen bu gosterge, tarimda kullanilan enerji yogunlugunu ortaya koymakta ve daha diisiik tikketim ¢evre dostu
iiretim siireclerine igaret etmektedir. Dokuzuncu gosterge olan tarimdan kaynaklanan amonyak emisyonlarinin toplam
emisyonlara orani, tarimin genel hava kirliligi i¢indeki paymi ifade ederken; onuncu ve son gosterge olan toplam
amonyak emisyonu, mutlak emisyon miktarini ton cinsinden ifade etmektedir. Amonyak salimi, 6zellikle hayvansal
iretimde ¢evresel yiikiin 6nemli bir pargasi oldugu i¢in bu iki gostergenin de diisiik olmasi tercih edilir.

Yukaridaki on gostergeden olusan kriterler bir arada degerlendirildiginde, iilkelerin tarimsal iiretim
stireclerinin ¢evre iizerindeki baskisi ¢ok boyutlu bir sekilde analiz edilebilmektedir. On birinci kriter olarak “Briit
Uretim Degeri” (Gross Production Value) ilave edilmistir. Bu gdsterge, iilkelerin tarimsal faaliyetlerinden elde
ettikleri toplam ekonomik c¢iktiy1 ifade etmekte olup, tarimsal {iretimin ekonomik biiyiikliigiinii sabit 2014-2016
uluslararast dolar (Int$) birimi cinsinden &lgmektedir. Briit tiretim degeri, bir iilkenin g¢evresel baski diizeyini
degerlendirirken, bu baskinin hangi diizeyde ekonomik iiretim karsiliginda ortaya ¢iktigin1 analiz etmeye imkan
tanimaktadir. Bu nedenle, ¢evresel performans degerlendirmesinden ayri olarak, s6z konusu 11. kriter dahil edilerek
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ayr1 bir analiz gerceklestirilmigtir. Boylece yalnizca gevresel siirdiiriilebilirlik degil, ayn1 zamanda ekonomik
iiretkenlik perspektifi de dikkate alinarak daha dengeli ve kapsamli bir degerlendirme yapilmasi saglanmistir.

Bu c¢alismada, tilkelerin tarimsal gevre performanslarinin CKKV yontemleriyle degerlendirilmesi amaciyla
Kirda ve Aytekin (2022) tarafindan gelistirilen Ka-Decision adli karar destek yazilimi kullanmilmistir. Python tabanli
bu yazilim, kullanici dostu arayiizii sayesinde farkli CKKV ydntemlerini bir arada uygulama, karsilastirma ve nihai
siralamalar1 toplu bigimde analiz etme imkani sunmaktadir. Bu yazilimin kullanimi sayesinde yontem bazli duyarlilik
analizi yapilmis ve siralamalardaki tutarlilik test edilmistir

Coziim stirecinde TOPSIS, MOOSRA, MABAC, ROV, WASPAS, REF-I ve REF-II yontemleri tercih edilmis;
elde edilen siralamalar BORDA yontemi ile birlestirilerek nihai karar olusturulmustur. Agirliklandirma islemi,
yontemin temel amaci geregi esit agirlikli olarak tanimlanmustir.

Coziim asamasina gecerken ilk olarak, analizde kullanilacak kriter sayisi ve alternatif sayis1 ilgili alanlara
girilmistir. Bu calismada, ilk olarak 10 kriter esas almarak 28 iilke degerlendirilmis; ardindan 11. kriterin (Briit Uretim
Degeri) eklenmesiyle analiz genisletilerek yeniden gergeklestirilmistir. Calismada her bir analiz agamasi igin ayri
karar matrisleri olusturulmustur; bu matrislerden ilki, yalnizca c¢evresel kriterlere dayali degerlendirmeye
dayanmaktadir. Matrisin igeriginde, iilkelerin kriterlere gore normalize edilmemis performans degerleri yer
almaktadir. Ka-Decision yazilimi araciligtyla bu karar matrisi, farkli Cok Kriterli Karar Verme (CKKV) yontemleriyle
analiz edilmis ve elde edilen sonuglar karsilagtirmali olarak degerlendirilmistir. Bu sayede yontemler arasi tutarlilik
gbzlemlenmis ve nihai siralama BORDA yo6ntemi ile olusturulmustur.

Bu ¢alismada tilkelerin tarimsal ¢evre gostergelerine dayali performanslarini degerlendirmek tizere ii¢ temel
Cok Kriterli Karar Verme (CKKV) yontemi kullanilmistir: MOOSRA (Basit Oran Analizine Dayali Cok Amacl
Optimizasyon - Multi-Objective Optimization on the basis of Simple Ratio Analysis), MABAC (Cok Ozellikli Smir
Yaklagimi Alan Karsilagtirmas: Yontemi - Multi-Attributive Border Approximation Area Comparison) ve ROV
(Degerlerin Araligi - Range of Values). Das, Sakar ve Ray (2012), Brauers (2003) tarafindan saglanan temel bilgilere
dayanarak oran analizini MOOSRA olarak yeniden ortaya koymustur. Bu noktada, MOOSRA ve MOORA'nin ¢ok
yakin bir iliskiye sahip oldugunu sdylemek miimkiindiir. MOOSRA, normalizasyondan sonra fayda-maliyet kriterleri
icin ayr1 bir degerlendirme eklemesi bakimindan MOORA'dan farklidir. Pamuéar ve Cirovi¢, ideal ve anti-ideal
¢ozlimlerin farkli bolgelerde temsil edildigi ve en iyi ¢oziimiin bu bolgelerin degerlendirilmesiyle elde edildigi
MABAC yéntemini 2015 yilinda olusturmustur (Pamudar & Cirovié, 2015). Yakowitz, Lane ve Szidarovszky, her
alternatifin saglayacagi en yiiksek ve en diisiik fayda seviyelerini dikkate alan ROV yontemini 1993'te 6nerdiler. Bu
iic yontemin bir arada kullanilmasi, farkli hesaplama mantiklarina dayali ¢ok boyutlu bir analiz imkani saglamistir.

Calismanin analizlerin giivenilirligini test etmek ve siralamalardaki tutarliligi artirmak amaciyla ek olarak
TOPSIS (ideal Coziime Dayali Siralama Teknigi - Technique for Order of Preference by Similarity to Ideal Solution),
PSI (Tercih Secim Indeksi - Preference Selection Index), WASPAS (Agirlikli Toplam / Carpim Degerlendirme -
Weighted Aggregated Sum Product Assessment), REF-I (Referans Noktalarina En Yakin Cézlim-I - Nearest Solution
to References-I) ve REF-II (Referans Noktalarina En Yakin Co6ziim-II - Nearest Solution to References-II)
yontemlerinden yararlanilmistir. TOPSIS, en yaygin kullanilan referans tabanli yontemlerden biridir. Yoon ve
Hwang'a (1980) gore, cok kriterli karar probleminin ¢6ziimii, ideale en yakin ve negatif (anti) idealden en uzak
alternatifi segerek elde edilebilir. PSI, 2010 yilinda Maniya ve Bhatt tarafindan malzeme se¢imi problemlerinde
karmagik CKKYV yontemleri yerine kullanilabilecek temel yapilandirilmis bir yontem olarak gelistirilmistir (Maniya
& Bhatt, 2010). Maniya ve Bhatt'a (2010) gore, PSI yontemi, agirliklandirma teknikleri veya 6znel yargilar kullanan
diger yontemlerin aksine, kriter agirliklarini belirlemeye gerek kalmadan karar problemlerini ele alabilir. Ayrica,
PSI'nin, anlagmazliklarin oldugu durumlarda kriter agirliklarini hesaplamak igin kullanilabilecegi 6ne siiriilmiistiir.
Zavadskas ve digerleri (2012), WPM ve WSM ydntemlerini birlestirerek WASPAS yontemini ortaya koydular. WSM
yontemi esasen SAW yontemiyle aynidir (Mulliner vd., 2016). Ote yandan WPM, eklemeli model yerine ¢arpimsal
modeli igerir ve genellikle boyutsuz analiz olarak adlandirilir (Triantaphyllou, 2000). Aytekin (2020), farkl 6lgeklerle
Ol¢iilen kriterleri ve tercihleri igeren karar problemlerini ¢6zmek i¢in REF-I'i 6nerdi. Nominal (ikili ve ¢ok terimli),
sirali, aralikli veya oranli 6l¢eklerle dlgiilen kriterler birlikte kullanilabilir ve karar verici, REF-I'de referans olarak
belirli bir nokta, aralik veya kategori belirlemek i¢in bu kriterleri kullanabilir. Aytekin (2020), siralama tersine ¢evirme
problemlerini ve karar problemlerine yeni bir alternatif eklendiginde veya ¢ikarildiginda mevcut alternatifler icin
yeniden hesaplama gereksinimini ¢ézmek icin REF-II'yi 6nerdi. Ote yandan, REF-II, ¢cogu CKKV yontemi gibi,
kardinal bir yapiya sahip kriterlere ihtiya¢ duyar.
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Jean-Charles de Borda (1781) tarafindan gelistirilen Borda yoOntemi, sosyal bilimlerde ve/veya oylama
problemlerinde yaygin olarak kullanilir. Borda Sayim Yontemi birden fazla siralamanin tek bir siralamaya
indirgenmesi ve verilerin birlesmesi olarak tanimlanmaktadir (Cakir ve Pergin, 2013). Borda sayim yonteminde m
adet alternatiften en iyi durumdakine m-1, ikinci en iyi durumdakine m-2 seklinde birer azalan degerler verilerek en
koti alternatif 0 degerini alacak sekilde puanlama yapilir. En son asamada tiim alternatifler i¢in atanan degerler
aritmetik olarak toplanarak Borda skorlari elde edilir ve siralama yapilir. ilgili matematiksel notasyon asagida yer

almaktadir (Ozkaya, 2022).
n
b; = Z(M — Tik)
k=1

1y : k. kriter altinda yer alan i. alternatife ait sira
M: karar problemindeki toplam alternatif sayisi

Sekil 1°de ¢alismanin akis semasi sunulmustur. Bu akis semasi, arastirmanin metodolojik siirecini sistematik
bicimde 6zetlemektedir. Calismanin baslangicinda Avrupa iilkeleri ve Tiirkiye’nin tarimsal ¢evresel ve ekonomik
performanslarinin karsilastirilmasina yonelik aragtirma problemi ve amaci tanimlanmistir. Bunu takiben, EUROSTAT
ve FAOSTAT veri tabanlarindan temin edilen ¢evresel (K1-K10) ve ekonomik (K11) gostergelere dayali olarak karar
matrisi olusturulmus ve kriterler esit agirliklandirilarak normalize edilmistir. Cok Kriterli Karar Verme
yontemlerinden MOOSRA, MABAC, ROV, TOPSIS, WASPAS, PSI, REF-I ve REF-II teknikleri Ka-Decision
yazilim1 kullanilarak uygulanmis; elde edilen siralamalar Borda birlestirme yontemiyle nihai performans siralamasina
doniistiiriilmistiir. Son olarak, bulgular radar grafikler ve tablolar araciligiyla gorsellestirilmis ve politika diizeyinde
Oneriler gelistirilmistir.

Aragtirma Problemi ve Amag
— Avrupa tilkeleri ile Tiirkiye'nin tarimsal ¢evre ve ekonomik performansinin karsilastirilmast
|
v
Kriter Belirleme ve Veri Toplama
— K1-K10 (Cevresel Gostergeler)
— K11 (Briit Uretim Degeri)
|
v
Karar Matrisinin Olusturulmasi
— EUROSTAT ve FAOSTAT verileri
— Ortalama degerlerin hesaplanmasi
|
v
Veri Normalizasyonu ve Agirhklandirma
— Esit agirhklandirma (w=1/n)
|
v
CKKYV Yontemlerinin Uygulanmasi
(MOOSRA, MABAC, ROV, TOPSIS, WASPAS, PSI, REF-I, REF-II)
— **Ka-Decision yazilimi kullamilarak hesaplanmigtir**
|
v
Siralamalarin Borda Birlestirmesi
— Nihai iilke siralamalart
|
v
Sonuglarin Gérsellestirilmesi
— Radar grafikler ve tablolar
|
v

Politika Tartismasi ve Oneriler

Sekil 1. Calismanin Akis Semasi (Yazar Tarafindan Olusturulmustur.)
Figure 1. Flowchart of the Study (Created by the Author)

BULGULAR

Bu boliimde galismada elde edilen sonuglar iki alt baglik altinda sunulacaktir. Birinci kisimda, yalnizca ¢evresel
kriterlerle (K1-K10) dayal1 olarak iilkelerin tarimsal ¢evre performanslari analiz edilmis; bu kapsamda Cok Kriterli
Karar Verme (CKKYV) yontemleri kullanilarak elde edilen siralamalar ve degerlendirmeler paylasilmistir. Bu analiz,
iilkelerin tarimsal faaliyetlerinin ¢evre iizerindeki baski diizeylerini karsilastirmali olarak ortaya koymay1
amaglamaktadir. Ikinci kisimda ise, 11. kriter olarak ¢alismaya sonradan dahil edilen Briit Uretim Degeri (K11)
kullanilarak yapilan ek analiz sonuglarina yer verilmistir. Bu kisimda, gevresel gostergelerin ekonomik ¢iktilarla
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birlikte degerlendirilmesi saglanmis; iilkelerin ¢evresel performanslarinin arkasindaki iiretim diizeyleri goz oniinde
bulundurularak daha biitiinciil bir bakis acistyla yorumlama yapilmistir.

Cevresel kriterlere (K1-K10) dayah olarak iilkelerin performanslarinin degerlendirilmesi

Tarimsal ¢evre performanslariin iilke diizeyinde karsilagtirmali olarak analiz edilebilmesi i¢in, ¢alismada
belirlenen 10 kriter dogrultusunda EUROSTAT veri tabanindan elde edilen yillara ait verilerin ortalamalari
hesaplanmistir. Asagida sunulan Cizelge 3, baz1 Avrupa iilkeleri ile Tiirkiye’nin ortalama tarimsal ¢evre gostergelerine
iliskin degerlerini igermektedir. Cizelgede yer alan veriler, iilkelerin organik tarim oranlarindan sera gazi ve amonyak
emisyonlarina, hayvancilik yogunlugundan pestisit kullanimina kadar ¢ok cesitli gevresel boyutlar1 kapsamaktadir.
Veriler, iilkelerin siirdiiriilebilir tarim politikalar1 baglaminda giiclii ve zayif yonlerini karsilastirmali olarak ortaya
koymaktadir. Ozellikle amonyak emisyonu, pestisit kullanimi ve hektar basina diisen enerji tiikketimi gibi gostergeler,
cevresel baski diizeylerini dogrudan yansitan kritik parametreler olarak degerlendirilmistir. Ayrica tiim kriterler esit
agirlikta (1/10=0.10) alinmustir.

Cizelge 3. Baz1 Avrupa iilkeleri ile Tiirkiye nin ortalama tarimsal ¢evre gostergeleri

Table 3. Average agricultural environment indicators of some European countries and Turkey

K1 K2 K3 K4 K5 K6 K7 K8 K9 K10

Ulkeler Maks Min Min Min Maks Min Min Min Min Min
Belgika 414 796 2.74 1.70 584 6097713.67 0.69 602.09 92.78 86817.97
Bulgaristan 1.35 10.09 024 343 2.04 4098670.33 5.81 37.64 91.88 63664.42
Cekya 12.03 6.56 049 280 3.78 542129333 2.86 17585 88.02 80414.64
Danimarka 7.28 2323 1.64 057 13.46 3156231.17 0.01 229.40 87.06 91827.39
Almanya 6.07 6.65 1.04 197 846 46138587.67 248 150.11 82.13 543076.94
Estonya 1539 8.68 031 053 3.08 777074.00 0.01 11497 91.91 10491.97
irlanda 1.22 3322 127 090 14.70 2935368.67 0.49 52.73 98.87 123688.21
Yunanistan 730 875 057 503 7.04 512569858 12.88 52.68 90.48 71590.76
ispanya 6.36 10.09 0.64 487 7.89 70785082.25 12.23 107.50 95.90 461149.82
Fransa 4.07 1526 0.78 2.50 7.88 68430627.33 3.87 14451 9298 576451.48
Hirvatistan 596 1031 062 4.17 517 172666336 1036 152.30 89.48 32475.15
italya 10.61 7.38 0.77 11.23 9.61 54069171.25 35.55 21235 87.50 412772.39
Kibris 344 518 163 3.70 693 1102778.67 9.38 34253 96.92 8278.58
Letonya 11.00 19.07 025 0.70 421 1607175.50 0.02 90.86 84.20 14139.52
Litvanya 598 2095 029 0.80 396 279741392 0.03 37.62 94.51 39868.82

Liiksemburg 3.19 573 126 3.53 10.33 150842.75 490 198.12 92.62 5928.85
Macaristan 3.14 1039 048 2.17 4.16 8563360.17 3.50 114.56 93.00 83668.27

Malta 032 3.18 3.18 6.50 3.63 107678.00 18.32 717.44 90.56 1819.70
Hollanda 2.82 956 356 033 726 9805177.33 0.01 1996.10 87.46 159909.06
Avusturya 18.83 9.16 0.88 7.40 9.03 4641868.83 23.19 19991 93.28 64712.58
Polonya 295 833 0.67 1.50 3.89 23419120.00 1.74 251.45 95.34 326833.30
Portekiz 6.61 10.51 0.60 340 7.19 9786684.00 6.92 98.07 89.49  52206.64
Romanya 2.09 15.72 037 430 4.04 10026033.25 11.69 38.06 87.88 167894.33
Slovenya 7.92 10.03 1.01 1490 5.30 980696.83 45.18 152.45 96.87 17861.39
Slovakya 842 524 034 397 397 212264944 9.04 71.09 81.08 30813.82
Finlandiya 9.25 10.96 047 043 539 395201025 0.01 32891 86.74 33610.36
Isveg 13.73 12.07 0.54 1.07 7.63 219233256 045 20427 86.22 48740.27
Tiirkiye 1.27 13.62 025 824 5.86 54263496.88 597 118.37 93.64 608752.88

Kaynak: Yazar tarafindan olugturulmustur.

Cizelge 3’te bulunan verilere gore, Avrupa iilkeleri ve Tiirkiye arasinda tarimsal ¢cevre gostergeleri acisindan
onemli farkhliklar gozlemlenmektedir. Organik tarim oraminda Avusturya (%18.83), Estonya (%15.39) ve Isveg
(%13.73) en yiiksek degerlere sahipken; Tiirkiye (%1.27) ve Malta (%0.32) en diisiik oranlara sahiptir. Tarimdan
kaynaklanan sera gazi emisyonlarinda Irlanda (33.22) ve Danimarka (23.23) 6ne gikarken, bu durum biiyiik 6lgiide
yogun hayvancilikla iligkilidir. Hayvancilik yogunluk endeksi agisindan da Hollanda (3.56) ve Malta (3.18) dikkat
¢ekerken; Tiirkiye ve Letonya en diisik yogunluga sahiptir (0.25). Toprak kaybi agisindan ise Slovenya (14.90), ftalya
(11,.23) ve Tiirkiye (8.24) yiiksek risk altinda olan iilkelerdir. Pestisit kullanim1 agisindan Fransa, Italya, Ispanya ve
Tiirkiye, ¢ok yiiksek degerlerle ¢evre lizerinde dnemli baskilar yaratmaktadir. Hektar basmna enerji tiiketiminde
Hollanda agik ara en yiiksek degere sahiptir (1996.10), bu da enerji yogun tarimsal sistemlerin bir gdstergesidir.
Amonyak emisyonlarmin toplam igindeki payr Irlanda (%98.87) ve Ispanya (%95.90) gibi iilkelerde oldukga
yiiksekken, toplam amonyak emisyonu miktarinda Tiirkiye (608752 ton), Fransa (576451 ton) ve Almanya (543076
ton) basi cekmektedir. Bu veriler, Tiirkiye’nin 6zellikle pestisit kullanimi, toprak kaybi ve amonyak emisyonlar1 gibi
gostergelerde yiiksek cevresel baski altinda oldugunu ortaya koymakta, organik tarim gibi olumlu gostergelerde ise
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oldukea geride kaldigin1 gostermektedir. Cizelge 3’te bulunan verileri iilkeler baglaminda kiyaslamak i¢in 6ncelikle
MOOSRA, MABAC ve ROV yontemleri kullanilmistir. Cizelge 4’te MOOSRA, MABAC ve ROV Yontemlerine
Gore Ulkelerin Tarimsal Cevre Performansi Siralamalari verilmistir.

Cizelge 4. MOOSRA, MABAC ve ROV Yéntemlerine Gore Ulkelerin Tarimsal Cevre Performansi Siralamalart
Table 4. Agricultural Environment Performance Rankings of Countries According to MOOSRA, MABAC and ROV Methods

Siralama  MOOSRA MABAC ROV Siralama MOOSRA  MABAC ROV
1 Estonya Isveg Isveg 15 Kibris Bulgaristan  Bulgaristan
2 Isveg Estonya Estonya 16 Almanya Almanya Almanya
3 Letonya Slovakya Slovakya 17 Macaristan Kibris Kibris
4 Finlandiya Letonya Letonya 18 Italya Romanya Romanya
5 Cekya Finlandiya  Finlandiya 19  Belgika Irlanda Irlanda
6 Avusturya Cekya Cekya 20  Ispanya Belgika Belgika
7 Danimarka  Danimarka  Danimarka 21  Slovenya Polonya Polonya
8 Slovakya  Liiksemburg Liiksemburg 22 Fransa Hollanda Hollanda
9 Liiksemburg Portekiz Portekiz 23 Polonya Malta Malta
10  Portekiz Avusturya Avusturya 24 Romanya Italya Italya
11  Yunanistan  Yunanistan  Yunanistan 25 Hollanda Ispanya Ispanya
12 Irlanda Hirvatistan ~ Hirvatistan 26 Bulgaristan Fransa Fransa
13 Litvanya Litvanya Litvanya 27  Tiirkiye Slovenya Slovenya
14 Hirvatistan = Macaristan ~ Macaristan 28 Malta Tiirkiye Tirkiye

Kaynak: Yazar tarafindan olusturulmustur.

MOOSRA, MABAC ve ROV yontemlerine gore elde edilen iilke siralamalari, iilkelerin tarimsal gevre
gostergeleri agisindan ¢ok yonlii performanslarini ortaya koymaktadir. Ug yontemde de Estonya, Isveg ve Letonya
gibi Kuzey ve Baltik iilkelerinin ilk siralarda yer almasi dikkat ¢ekicidir. Bu iilkelerin genel olarak yiiksek organik
tarim oranlarina, diisik pestisit kullanimma ve smirli ¢evresel baskiya sahip olmalari, siralamalardaki bu
iistiinliiklerini agiklamaktadir. Orta siralarda yer alan Cekya, Avusturya, Danimarka ve Slovakya gibi tilkeler, ¢evresel
acidan dengeli ancak yer yer baski olusturan gostergelere sahip bir yap1 sergilemektedir. Ote yandan, Tiirkiye, Fransa,
Slovenya, Hollanda, Ispanya ve Malta gibi iilkeler siralamanin alt basamaklarinda yer almakta olup, bu iilkelerin
yiiksek pestisit kullanimi, amonyak emisyonlar1 ve diisiik organik tarim orani gibi gostergelerde olumsuz performans
gosterdigi anlasilmaktadir. Ug yontemde de genel siralama egilimlerinin tutarli oldugu, yalnizca bazi iilkelerin yer
degisiklikleri yasadigt goriilmektedir. Bu durum, yontemler arasi giivenilirlik ve analiz biitiinliigii agisindan 6nemli
bir bulgu niteligi tagimaktadir. Cizelge 4‘te sunulan tutarliligi arttirmak amaciyla daha fazla CKKV yontemi le
degerlendirilerek duyarlilik bakilmstir. Sekiz farkli CKKV Yéntemine Gore Ulkelerin Tarimsal Cevre Performansi
Siralamalar1 ve Nihai Borda Skoru Cizelge 5’te verilmistir.

Sekiz farkli Cok Kriterli Karar Verme (CKKV) yontemi ile yapilan analizler sonucunda elde edilen iilke
siralamalar1, Borda yontemi ile birlestirilerek nihai performans puanlari belirlenmistir. Bu analiz, iilkelerin tarimsal
cevre performanslarinin ¢ok boyutlu degerlendirilmesine olanak tanimakta ve yontemler arasi olasi sapmalari
minimize ederek daha biitiinciil bir siralama sunmaktadir.

Borda skorlarma gore ilk bes sirada yer alan iilkeler Estonya (265 puan), Letonya (248 puan), Isve¢ (236 puan),
Finlandiya (232 puan) ve Slovakya (215 puan) olmustur. Bu iilkeler, genel olarak yiiksek organik tarim oranlarina,
diisiik pestisit kullanim1 ve amonyak emisyonlarina, ayrica su erozyonu gibi ¢evresel baskilarin sinirli oldugu tarim
sistemlerine sahip olmalariyla 6ne ¢ikmaktadir. S6z konusu iilkelerin ¢evre dostu tarim politikalarini uzun siiredir
uygulamalar1 ve AB'in yesil doniisim hedefleriyle uyumlu stratejiler gelistirmeleri bu yiiksek performansi
desteklemektedir. Ozellikle son on yilda Baltik iilkeleri (Estonya, Letonya, Litvanya), tarimsal faaliyetlerin gevresel
etkilerini azaltmak amaciyla Avrupa Birligi’nin Yesil Mutabakat hedefleriyle uyumlu g¢ok sayida politika
gelistirmistir. Estonya’da 2014-2020 donemini kapsayan Kirsal Kalkinma Programi kapsaminda organik tarim
alanlarinin genisletilmesi, nitrat kirliligiyle miicadelede hassas tarim uygulamalarimnin tesvik edilmesi ve kii¢iik 6lgekli
ciftliklerde dijital izleme sistemlerinin kurulmasi oncelikli hedefler olarak belirlenmistir. Bu ¢abalar sonucunda,
Estonya tarim alanlarinin %22,4’{inii organik {iiretime ayirarak AB ortalamasinin iizerine ¢ikmayr basarmistir
(European Commission, 2022a; FiBL & IFOAM, 2023). Letonya ise 2020 yilinda yiiriirliige giren Code of Good
Agricultural Practice diizenlemesiyle kapali glibre depolama zorunlulugunu tiim ¢iftlik 6lgeklerine yayginlastirmis ve
pestisit kullanimimni azaltmay1 hedefleyen yeni denetim sistemlerini devreye almistir. Bunun yani sira, Baltik
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Denizi’ndeki besin madde yiikiinii azaltmak i¢in tampon kusak uygulamalar1 genisletilmis ve giibre depolama
altyapisia yatirim destekleri saglanmistir (Latvia Ministry of Agriculture, 2020). Litvanya, ayn1 donemde fosfor ve
azot yiikiinii azaltmaya yonelik hassas giibre uygulama programlar gelistirmis, organik tarim payini artirmak igin
2030 hedefleri belirlemis ve tarimsal su kirliligiyle miicadelede ¢iftgilere yonelik egitim kampanyalari yiiriitmiistiir
(HELCOM, 2021). isve¢ ve Finlandiya ise Baltik Denizi ¢evresindeki en kapsamli ¢evre politikalarini uygulayan
iilkeler olarak &ne ¢ikmaktadir. Isveg, Baltic Sea Action Plan cercevesinde tarimsal drenaj alanlarinda kapali sistemler
kurulmasini tesvik etmis, fosfor vergisi uygulamis ve genis tampon kusak zorunlulugu getirerek tarimsal kaynakli
besin maddesi kirliligini %50 oraninda diisiirmeyi basarmistir (HELCOM, 2021). Finlandiya ise 2023-2027 donemi
icin hazirladigt CAP Stratejik Plan1 kapsaminda organik tarimi tesvik etmeye yonelik ulusal stratejik hedefler
belirlemis ve diisiik yogunluklu hayvancilik uygulamalarinin yayginlastirilmasint oncelikli politika alani olarak
benimsemistir. (European Commission, 2022c¢).

Cizelge 5. Sckiz farkli CKKV Yoéntemine Gore Ulkelerin Tarimsal Cevre Performansi Siralamalari ve Nihai Borda Skoru

Table 5. Agricultural Environment Performance Rankings of Countries According to Eight Different MCDM Methods and Final Borda Score

Ulkeler TOPSIS MOOSRA MABAC PSI ROV WASPAS REF-I REF-II BORDA Siralama
Belcika 20 19 20 28 20 26 21 17 62 22
Bulgaristan 16 26 15 4 15 12 10 18 138 14
Cekya 3 5 6 14 6 14 6 7 191 8
Danimarka 10 7 7 8 7 5 14 4 209 6
Almanya 21 16 16 19 16 20 20 22 89 20
Estonya 2 1 2 1 2 1 1 3 265 1
irlanda 17 12 19 12 19 11 16 12 139 13
Yunanistan 9 11 11 9 11 13 13 11 165 10
ispanya 22 20 25 18 25 24 24 26 49 24
Fransa 23 22 26 23 26 28 23 27 31 28
Hirvatistan 12 14 12 21 12 19 12 13 129 15
italya 27 18 24 20 24 22 27 25 48 25
Kibris 15 15 17 27 17 18 17 15 106 18
Letonya 5 3 4 3 4 2 2 5 248 2
Litvanya 11 13 13 2 13 3 7 14 195 7
Liiksemburg 8 9 8 22 8 6 8 8 189 9
Macaristan 13 17 14 17 14 21 11 16 114 16
Malta 24 28 23 26 23 7 22 24 85 21
Hollanda 28 25 22 13 22 10 28 21 91 19
Avusturya 14 6 10 16 10 15 18 2 156 12
Polonya 18 23 21 25 21 27 19 23 52 23
Portekiz 7 10 9 15 9 17 9 10 159 11
Romanya 19 24 18 5 18 16 15 20 108 17
Slovenya 26 21 27 24 27 23 25 19 44 26
Slovakya 6 8 3 7 3 9 4 9 215 5
Finlandiya 4 4 5 6 5 4 5 6 232 4
isvec 1 2 1 10 1 8 3 1 236 3
Tiirkiye 25 27 28 11 28 25 26 28 35 27

Kaynak: Yazar tarafindan olusturulmustur.

Orta siralarda yer alan iilkeler arasinda Danimarka, Cekya, Lilksemburg, Yunanistan, Portekiz ve Avusturya
gibi iilkeler bulunmaktadir. Bu iilkeler bazi gostergelerde (drnegin enerji verimliligi veya organik tarim) yiiksek
performans gosterirken, diger kriterlerde (6rnegin amonyak emisyonlar1 veya pestisit kullanim1) daha diisiik degerlere
sahip olmusglardir. Bu da ¢evresel performanslarinin dengeli ancak miikkemmel seviyede olmadigini gostermektedir.

Alt siralarda yer alan iilkeler arasinda Tiirkiye (27. sira, 35 puan), Fransa (28. sira, 31 puan), Slovenya, Italya,
Ispanya ve Polonya bulunmaktadir. Bu iilkeler, dzellikle pestisit kullanimu, yiiksek toplam amonyak emisyonlari,
hayvancilik yogunlugu ve toprak kaybi gibi kriterlerde olumsuz sonuglar gostermistir. Tiirkiye nin diisiik organik
tarim orani, yliksek pestisit kullanim1 ve toprak erozyonu riskleri, genel ¢evresel performansini ciddi sekilde olumsuz
etkilemistir. Fransa gibi cevre politikalar1 gelismis tilkelerin diisiik siralarda yer almasi, tarimsal iiretim bigiminin
yogun yapisindan kaynaklanan ¢evresel baskilara igaret etmektedir.

Amonyak emisyonlari, 6zellikle Hollanda, Almanya ve Fransa gibi biiyiikbas hayvanciligin yogun olarak
yapildigi iilkelerde, Avrupa Cevre Ajansi’nin (EEA, 2022) verilerine gore hem hava kalitesi hem de toprak sagligi
acisindan kritik diizeylere ulagsmistir. Tiirkiye’nin de bu gostergede yiiksek emisyona sahip olmasi, galismada
uygulanan ¢ok kriterli degerlendirme modelinde gevresel siirdiiriilebilirlik agisindan neden alt siralarda yer aldigini
acik bicimde ortaya koymaktadir.
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Cevresel kriterlerle (K1-K10) birlikte Briit Uretim Degeri (K11) kriteri de ele alinarak iilkelerin
performanslarinin degerlendirilmesi

Calismanin ilk asamasinda iilkeler, ¢cevresel baski gostergeleri (K1-K10) {izerinden degerlendirilmigtir. Ancak
stirdiiriilebilir kalkinma yaklasim1 geregi, sadece ¢evresel degil ayn1 zamanda ekonomik siirdiiriilebilirlik de dikkate
alinmalidir. Bu dogrultuda, K11: Briit Uretim Degeri kriteri de analize dahil edilerek, iilkelerin tarimsal cevresel
performanslarmin ekonomik ¢iktilarla birlikte degerlendirilmesi hedeflenmistir. Asagida Cizelge 6’da Ulkelerin Briit
Tarimsal Uretim Degerleri bulunmaktadir

Cizelge 6. K11 — Ulkelerin Briit Tarimsal Uretim Degerleri (Sabit 2014 —2016 Bin Uluslararast $)
Table 6. K11 — Gross Production Value of Countries, Constant 2014 — 2016 Thousand Int$

Ulkeler K11 Ulkeler K11

Belcika 86817.97 Litvanya 39868.82
Bulgaristan  63664.42 Liiksemburg 5928.85
Cekya 80414.64 Macaristan 83668.27
Danimarka 91827.39 Malta 1819.70
Almanya 543076.94 Hollanda 159909.06
Estonya 10491.97 Avusturya 64712.58
irlanda 123688.21 Polonya 326833.30
Yunanistan  71590.76 Portekiz 52206.64
ispanya 461149.82 Romanya 167894.33
Fransa 576451.48 Slovenya 17861.39
Hirvatistan  32475.15 Slovakya 30813.82
italya 412772.39 Finlandiya 33610.36
Kibris 8278.58 lsveg 48740.27
Letonya 14139.52 Tiirkiye 608752.88

Kaynak: Yazar tarafindan olusturulmustur.

Cizelge 6’da yer alan verilere gore, Tiirkiye 608.753 bin Int§ ile en yiiksek briit tarimsal {iretim degerine sahip
iilke olarak 6ne gikarken, onu Fransa, Almanya, Ispanya ve Italya gibi yiiksek iiretim hacmine sahip iilkeler takip
etmektedir. Buna karsilik, Malta, Liiksemburg, Kibris, Estonya ve Letonya gibi iilkeler en diisiik iiretim degerlerine
sahiptir. Cevresel kriterler agisindan iist siralarda yer alan Estonya, Letonya ve Litvanya gibi iilkelerin briit {iretim
degerlerinin diisiik olmasi, bu tilkelerde ¢evresel baskilarin siirli 6lgekteki tarimsal faaliyetlerle iliskili olabilecegini
gostermektedir. Ote yandan, cevresel performansi zayif olan Tiirkiye, Fransa ve Ispanya gibi iilkelerin yiiksek iiretim
diizeyleri, ¢evresel etkilerin daha biiyiik 6l¢ekli iiretim yapilarindan kaynaklandigini ortaya koymaktadir. Cizelge 7°de
K11 kriteri eklendikten sonra sekiz farkli CKKV Yéntemine Gore Ulkelerin Tarimsal Cevre Performansi Siralamalari
ve Nihai Borda Skoru Cizelge 5’te verilmistir.

K11 kriterinin (Briit Tarimsal Uretim Degeri) eklenmesiyle birlikte bazi iilkelerin genel performans
siralamalarinda anlamli degisiklikler gozlenmistir. Cevresel gostergelere gére daha diisiik performans gosteren
Tiirkiye, Fransa, Ispanya ve Italya gibi iilkelerin, K11'in eklenmesiyle siralamada yiikseldigi goriilmektedir. Ornegin
Tiirkiye 6nceki analizde 27. siradayken burada 20. siraya yiikselmistir. Benzer sekilde Fransa 28. siradan 23. siraya,
Italya ise 25. siraya yiikselmistir. Bu durum, bu iilkelerin yiiksek tarimsal {iretim degerlerinin, genel siirdiiriilebilirlik
siralamasinda goreli bir iyilesme sagladigini gostermektedir. Ote yandan gevresel kriterlerde ilk siralarda yer alan
Estonya, Letonya, Isvec ve Finlandiya, K11 kriteri dahil edilmesine ragmen iist siralardaki yerlerini korumus; bu da
bu iilkelerin hem ¢evresel hem de ekonomik stirdiiriilebilirlik agisindan dengeli bir yap1 sergiledigini géstermektedir.
Buna karsilik Slovenya, Malta, Hollanda ve Kibris gibi iilkeler, K11’in etkisiyle siralamanin alt basamaklarinda
kalmaya devam etmis, bu da hem cevresel hem ekonomik gostergelerde zayif performans sergilediklerine isaret
etmektedir.

Genel olarak, K11 kriteri siralamaya dahil edildiginde, yiiksek iiretim degerine sahip iilkelerin genel
performans puanlarinda iyilesme gdzlenmis; ¢evresel performansi gii¢lii ama ekonomik hacmi diisiik olan iilkeler ise
yerlerini biiyiik 6lgiide korumustur. Bu durum, siirdiiriilebilirlik analizlerinde yalnizca gevresel degil, {iretim 6lgegini
de dikkate alan ¢ok boyutlu degerlendirmelerin gerekliligini ortaya koymaktadir. Sekil 2°de Tiirkiye, Fransa, Slovenya
ve Estonya'nin tarimsal ¢evre gostergelerine ait radar grafikleri sunulmustur.
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Cizelge 7. Sekiz Farkli CKKV Yontemine Gore K11 Kriteri Eklenerek Hesaplanan Ulkelerin Performans Siralamalari ve Borda Skor Puani
Table 7. Performance Rankings and Final Borda Score of Countries Calculated by Adding K11 Criterion According to Eight Different MCDM

Methods
Ulkeler TOPSIS MOOSRA MABAC PSI ROV WASPAS REF-I REF-II BORDA Siralama
Belcika 21 23 21 27 21 28 21 18 44 26
Bulgaristan 17 27 16 4 16 14 10 25 95 15
Cekya 3 4 6 18 6 16 6 6 159 7
Danimarka 9 6 7 8 7 3 14 3 167 6
Almanya 14 8 12 12 12 13 20 13 120 13
Estonya 2 1 2 2 2 1 1 4 209 1
irlanda 19 13 19 16 19 11 16 12 99 14
Yunanistan 7 10 1110 11 12 12 9 142 8
ispanya 22 14 24 11 24 19 23 21 66 21
Fransa 23 16 2 14 22 22 22 27 56 23
Hirvatistan 15 20 13 23 13 24 13 14 89 17
italya 25 19 23 17 23 20 27 19 51 24
Kibris 20 22 18 28 18 26 17 16 59 22
Letonya 4 3 4 3 4 2 2 5 197 2
Litvanya 10 17 14 1 14 4 7 15 142 9
Liiksemburg 13 12 9 24 9 8 8 8 133 10
Macaristan 12 21 15 21 15 23 11 17 89 16
Malta 26 28 27 26 27 10 25 28 27 27
Hollanda 28 25 25 13 25 7 28 23 50 25
Avusturya 16 7 10 20 10 17 18 2 124 12
Polonya 11 18 20 22 20 25 19 20 69 19
Portekiz 6 11 8 19 8 21 9 11 131 11
Romanya 18 24 17 6 17 18 15 24 85 18
Slovenya 27 26 28 25 28 27 26 26 11 28
Slovakya 8 9 39 3 9 4 10 169 5
Finlandiya 5 5 5 7 5 5 5 7 180 4
isvec 1 2 1 15 1 6 3 1 194 3
Tiirkiye 24 15 26 5 26 15 24 22 67 20

Kaynak: Yazar tarafindan olusturulmustur.
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Sekil 2. Turkiye, Fransa, Slovenya ve Estonya'nin Tarimsal Cevre Gostergelerine Ait Radar Grafikleri (Yazar Tarafindan Olusturulmustur).

Figure 2. Radar Charts of Agricultural Environment Indicators of Tiirkiye, France, Slovenya and Estonia (Created by the Author).
Radar grafikleri, calismanin ¢ok kriterli karar verme yaklasimiyla elde ettigi sayisal siralamalart niteliksel
olarak destekleyen gorsel ciktilar sunmaktadir. Her bir iilkenin cevresel (K1-K10) ve ekonomik (K11) kriterler

cergevesindeki performansi, medyan degerlere gore normalize edilerek kargilagtirilmis; bu sayede hem kriterler arasi
denge hem de iilke bazinda ¢evresel siirdiiriilebilirlik diizeyi somut bigimde degerlendirilmistir.
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Fransa'nin grafik profili, K6 (pestisit kullanimi1), K9 (amonyak orani) ve K10 (toplam amonyak emisyonu) gibi
gostergelerde medyan degerin oldukea iizerinde yer almakta ve bu durum, Fransa’nin yiiksek iiretim hacmi (K11) ile
dogrudan iliskili olan ¢evresel baskilarin1 ortaya koymaktadir. Bu bulgu, Avrupa Sayistay1’nin (2024) Fransa i¢in
belirttigi yiiksek pestisit kullanim1 ve azot kirliligi tespitleriyle tutarlidir. Ote yandan Fransa, organik tarim (K1) ve
sera gaz1 (K2) gibi gostergelerde medyana yakin konumda yer alarak gevresel siirdiiriilebilirlik konusunda bazi
alanlarda goreli basar1 sergilemektedir.

Tiirkiye’ye ait radar grafigi, ¢evresel kriterlerin ¢ogunda medyan alt1 diizeylere sahip, dengesiz ve ige kapali
bir profil ¢izmektedir. Bu durum 6zellikle hayvancilik yogunlugu (K3), siddetli erozyon (K7), amonyak orani (K9)
ve toplam amonyak emisyonu (K10) kriterlerinde acik bicimde goriilmektedir. Bu grafiksel tablo, iilkemizde tarimsal
iiretimin yaygin ancak kontrolsiiz ¢evresel etkilere sahip oldugunu gostermekte olup, buna dair bilimsel destek Ozkan
vd. (2024) tarafindan yapilmis calismada goriilen “giibre tiiketimindeki %1°lik artigin tagima kapasitesini %0.03
oraninda azalttig1” bulgulariyla da ortiismektedir. Ayni stiidyoda kullanilan “yiik tasima kapasitesi (load capacity
factor)” modeli, Tiirkiye nin yiiksek iiretim hacminde (K11) gevresel siirdiiriilebilirligin geri planda kaldig: riskli bir
doniisiim yasamakta oldugunu gostermektedir.

Slovenya’nin grafigi daha homojen olmakla birlikte K7 (siddetli erozyon) kriterinde istisnai sekilde asir1 disa
acilan bir yap1 gostermektedir. Bu durum, iilkenin genel ¢evresel gostergelerde ortalama diizeyde seyretmesine
ragmen toprak bozunumu konusunda ciddi bir yapisal sorun yasadigini isaret etmektedir. Slovenya igin radar
grafigindeki bu asimetrik sapma, ¢cevresel basariya engel olusturan kritik bir zayif nokta olarak degerlendirilebilir.

Estonya ise ¢alismanin hem sayisal siralamalarinda hem de radar grafik yorumlarinda istikrarli bigimde 6ne
¢ikan iilkedir. Grafik yapisi oldukca simetrik, dengeli ve kriterlerin ¢cogunda medyanin iizerinde bir dig ¢gemberde
konumlanmistir. Bu gériiniim, Estonya’nin yiiksek organik tarim orani (K1), diisiik sera gazi emisyonu (K2), kontrollii
pestisit kullanim1 (K6) ve diisiik hayvansal yogunluk (K3) gibi politika sonug¢larinin gorsel yansimasidir. Bu bulgu,
HELCOM (2021) ve European Commission (2022) tarafindan raporlanan Estonya’nin ¢evresel uyum diizeyiyle
ortismektedir. K11 degerinin nispeten diigiik olmasi, tilkenin ¢evresel siirdiiriilebilirligi yiiksek, ancak iiretim hacmi
sinirlt bir tarimsal modele sahip oldugunu gostermektedir.

Sonug olarak radar grafikler, ¢aligmanin ¢ok kriterli analiz sonuglarini hem biitiinsel hem de iilkeye 6zel bazda
dogrulayan ve gorsellestiren bir arag islevi gdrmektedir. Ozellikle gevresel gostergelerde basarili goriinen iilkelerin
dengeli, disa agik ve simetrik grafikler sergilemesi; yiiksek iiretim hacmine sahip ancak g¢evresel baskisi yiiksek
iilkelerin ise asimetrik ve ige kapali yapilarla temsil edilmesi, yontemsel bulgularla politik gergeklik arasindaki uyumu
desteklemektedir. Bu grafikler, karar vericiler i¢in sadece siralama degil, hangi alanlarda miidahale gerektigine dair
yoOnlendirici bir ¢erceve de sunmaktadir.

TARTISMA

Bu galismada, cevresel on gostergeye (K1-K10) ek olarak Briit Uretim Degeri (K11) dahil edilerek
gerceklestirilen Borda CKKV analizi, Estonya, Letonya, Isveg, Finlandiya ve Slovakya’nin hem diisiik ¢evresel bask1
hem de goreli iiretim verimliligi agisindan en basarili grup oldugunu gdstermistir. Bu bulgu, Estonya’nin tarim
alaninin yaklasik %23’iinii organik iiretime ayirmasi ve Isve¢’in bu paym %20’ye yakin olmasiyla uyumludur; bu
degerler, AB'nin 2030 organik tarim hedefi olan %25'e en yakin performanslari temsil etmektedir (FiBL & IFOAM,
2025). Bu iistiin performansin arkasinda, “kiigiik fakat derin” yaklagimiyla hayata gegirilen politika paketleri yer
almaktadir. Estonya, 2014 ten itibaren kiigiik 6lcekli ¢iftliklere yonelik EIP Agri inovasyon hibeleri ile kimyasal girdi
kullanimin dijital toprak izleme ve kapali devre besleme sistemleriyle sinirlamis; Letonya, 2020°de revize ettigi lyi
Tarim Uygulamalar1 Kodu ile tim giftliklerde kapali giibre deposu zorunlulugu getirerek Nitratlar Direktifi’ni tam
kapsaml1 uygulamaya baslamistir (Latvian Ministry of Agriculture, 2020). Isvec ve Finlandiya, HELCOM un Baltik
Denizi Eylem Plan1 kapsaminda tampon seritler, fosfor vergisi ve kapali drenaj 6nlemleriyle tarimsal N P sizintilarini
%50 iizeri diizeyde azaltmayr basarmistir (HELCOM, 2021). Slovakya ise 2023-2027 CAP Stratejik Plani’nda
dogrudan 6demelerin %27.6’sin1 ekoskenemlere tahsis ederek AB ortalamasinin iizerinde destek saglamis ve organik
alanini iki katina ¢ikarma stratejisiyle bu politikaya somut bir taahhiit vererek oncii rol iistlenmistir (European
Commission, 2022b).

Buna karsilik, Hollanda, Fransa, Almanya ve italya gibi yiiksek iiretim hacmine sahip iilkeler, 6lgek biiyiikliigii
ve gelir endiseleri nedeniyle bu dnlemleri tam olarak uygulayamamaktadir. Avrupa Sayistayr’nin 20/2024 raporu,
ekoskenemlerin ¢iftgi gelirini %2-3.5 oraninda diisiirebilecegi gerekgesiyle katilimin sinirli kaldigini, nitrat
ihlallerinin ise devam ettigini gostermektedir (European Court of Auditors, 2024).
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Giibre kullaniminin tarihsel izleri caligmalara destek sunmaktadir. Zafeiriou vd. (2017), Avrupa'da azot-fosfor
fazlaligimin 1980°lerde zirveye ulastigini, ancak bu kimyasallarin etkilerinin on yillarca siirdiiglinii vurgulamistir.
Ozellikle Baltik Denizi 6zelinde yapilan modellere gére, gegmis tarimsal faaliyetlerle biriken “miras fosfor” (legacy
phosphorus), bélgeye diisen toplam fosfor yiikiiniin yiizde 15-30 arasinda degisen 6nemli bir oranini olugturmaktadir
(Miiller Karulis vd., 2024). Tiirkiye’ye iligskin saha ¢aligmalarinda ise, giibre tiiketiminin ekolojik tagima kapasitesini
astig1 ve her %1°lik artigin yiik tasima kapasitesini yaklastk %0.03 oraninda azalttig1 tespit edilmistir (Ozkan vd.,
2024).

AB Yesil Mutabakat1 cergevesinde organik tarim oranini artiran iilkeler, AB {iretiminin sinirlt bir bolimiini
temsil etmektedir. Avrupa Komisyonu’nun 2023-2035 Tarimsal Goriiniim raporu, organik tarim oraninda her 10
puanlik artisin verimde %S5—-15 azalma miimkiin oldugunu, ancak bu farkin hassas tarim ve biyobazli giibre
inovasyonlariyla telafi edilebilecegini belirtmektedir (European Commission, 2023). Bu kapsamda Komisyon,
hayvansal giibre kullanim kosullarint yeniden diizenlemeye yonelik RENURE taslagimi yaymnlamigtir (European
Commission, 2024). Déniisiim siirecinde &zellikle Hollanda ve Italya’daki ¢ift¢i protestolari, politikalarm sosyo
ekonomik direngle karsilastigini gostermektedir (Financial Times, 2025).

Tiirkiye agisindan ise, yiiksek iiretim degerine ragmen c¢evresel gostergelerde diisiik performans
sergilenmektedir. CBAM’1n giibre ve amonyak sektdrlerini kapsamasiyla birlikte ihracatta gomiilii karbon beyani
gerekecektir. Glincel hesaplamalara gore bu durumun Tirkiye igin yillik 1-1.8 milyar Euro arasinda ek maliyet
yaratabilecegi ongoriilmektedir (Erdem, 2024). Dolayisiyla Tiirkiye’nin karbon sinirlamalarina karsi tampon kusaklar,
kapal1 giibre depolama ve hassas azot uygulamalar1 gibi Baltik modeline benzer 6nlemler uygulamasi hem gevresel
hem de dis ticaret agisindan yiiksek dneme sahiptir. Bu ¢alisma metodolojik olarak CKKV yaklagiminin giiciinii ortaya
koyarken, ¢evre ekonomi dengesi iizerine politika diizeyinde elestirel bir bakis acis1 sunmaktadir.

SONUC VE ONERILER

Tarimsal iiretimin gevresel etkileri, giinlimiizde siirdiiriilebilirlik politikalarinin merkezinde yer almakta; bu
nedenle sadece iiretim hacmi degil, iiretim siirecinin doga tizerindeki baskis1 da dikkate alinmalidir. Bu ¢aligmada,
Avrupa flkeleri ile Tirkiye’nin tarimsal ¢evre performansi, ¢ok kriterli karar verme (CKKYV) yontemleriyle
degerlendirilmis ve iilkeler, ¢esitli ¢cevresel gostergeler lizerinden karsilastirilmistir. Elde edilen sonuglara gore,
Estonya, Letonya ve Isve¢ gibi iilkeler cevresel agidan dengeli bir tarimsal yapiya sahipken; Tiirkiye, Fransa ve
Slovenya gibi iilkeler, 6zellikle yogun kimyasal kullanimina bagli gostergelerde diisiik performans sergilemistir. Bu
durum, tarimsal faaliyetlerde cevreye duyarli bir tiretim modeli benimsemenin gerekliligini bir kez daha ortaya
koymaktadir.

Calismanin bulgulari, organik tarim uygulamalarinin g¢evresel performansa olumlu katki sagladigini
gostermektedir. Ancak organik tarim sistemine hizli ve plansiz bir gegis, 6zellikle gida arz giivenligi agisindan bazi
riskler barindirabilir. Bu nedenle, organik tarima gegis siireci yalnizca gevresel kaygilarla degil; tiretim kapasitesi,
bdlgesel uygunluk, ciftci egitimi ve pazar yapisi gibi faktorlerle birlikte degerlendirilmelidir. Kademeli bir gegis hem
tiretim dengesini koruma hem de gevresel kazanimi optimize etme agisindan daha mantikli bir yaklagim sunmaktadir.
Ulkeler igin mutlak oranlar belirlemekten ziyade, tarimsal yapiya, iklim kosullarina ve ekonomik kapasiteye gore
esnek planlamalar yapilmasi énem tasimaktadir. Bu baglamda, her iilkenin veya bdlgenin organik, iyi tarim ve
konvansiyonel tarim sistemleri arasinda gegisi, kisa, orta ve uzun vadeli stratejilerle desteklenmelidir. Bu c¢alisma,
dogrudan boyle bir oran dnermemekle birlikte, bu konunun politika diizeyinde tartisilmasi ve gelecek arastirmalar igin
bir glindem olusturmasi gerektigini ortaya koymaktadir.

Politika Yapicilara Yonelik Oneriler

Organik tarima gegis siireci kademeli olarak planlanmals; iiretim diislislerinin olas1 etkilerine kargi destekleme
mekanizmalart gelistirilmelidir.

Organik, iyi tarim ve konvansiyonel sistemler arasinda denge saglayacak bigimde bolgesel ve ulusal stratejiler
olusturulmalidir.

Tarimda kimyasal kullanimina yonelik diizenlemeler sikilagtirilmali, ¢evre dostu alternatif girdiler tegvik
edilmelidir.

Yerel diizeydeki ¢evresel baskilar dikkate aliarak farkli bolgeler i¢in 6zgiin tarim politikalari gelistirilmelidir.

297



Koca, Cilt/Volume 31 Sayi/Issue 2 Yil/Year 2025

AB Yesil Mutabakat1 ve Ortak Tarim Politikasi ile uyumlu, ¢evresel ve ekonomik siirdiiriilebilirligi birlikte
gozeten ulusal stratejiler belirlenmelidir.

Arastirmacilara Yonelik Oneriler

Organik tarima gegisin iiretim ¢iktilar1 {izerindeki etkisi, farkli senaryolarla dinamik modelleme teknikleriyle
incelenmelidir.

CKKYV yontemleriyle yapilan analizlerde farkli agirliklandirma sistemleri kullanilarak duyarlilik analizleri
derinlestirilmelidir.

Bolgesel diizeyde (NUTS-2) analiz yapilarak daha detayli ve yerel diizeyde politika onerileri gelistirilebilir.

Gelecek arastirmalarda, organik ve iyi tarim uygulamalari arasinda doniisiim siireglerinin izlenebilirligi
artirilmali ve ¢ok aktorlii politika etkilesimleri modellenmelidir.
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uluslararas: gida fiyat endeksi arasindaki kisa ve uzun donemli iliskilerin nedensellik durumu incelenmistir.
Bu degiskenler arasindaki iliski 2003:01-2025:01 donemi i¢in aylik veriler esas alinarak Vektor Hata
Diizeltmeli (VECM) esbiitiinlesme ve Granger nedensellik testi ile analiz edilmistir.

Bulgular: Arastirma sonuglarina gore: Tiirkiye’de tarimsal iriin ve gida fiyatlarini etkileyen degiskenler
arasinda; uluslararas1 gida fiyat endeksi, Brent petrol fiyati ve tarim irtinleri ihracat endeksinin oldugu
goriilmektedir. Gida ve Alkolsiiz icecekler TUFE ve Islenmemis Gida TUFE nin bagimh degisken oldugu
modellerde bagimsiz degiskenlerden kaynakli soklarin, uzun dénemde dengeye geldigi tespit edilmistir.
Bulgular; Tiirkiye’de doviz kuru ve tarimsal iiriin ihracat1 degiskenlerinin, gida ve alkolsiiz igecekler TUFE
ve Islenmemis Gida TUFE’nin nedeni olmadigi, Brent petrol ve uluslararasi gida fiyat endeksinin nedeni
oldugunu ortaya koymaktadir. Aym zamanda tarim fiiriinleri UFE ile bagimsiz degiskenler arasinda uzun
donemli iliski olmadig1; doviz kuru, tarimsal {iriin ihracati, Brent petrol fiyat1 ve uluslararasi gida fiyat
endeksinin, tarim iiriinleri UFE’nin de bir nedeni olmadig1 tespit edilmistir.

Ozgiinliik/Deger: Tiirkiye 6zelinde konuyla ilgili benzer caligmalar yer almakla birlikte bu ¢alismay1 diger
calismalardan ayiran temel 6zellik; gida ve alkolsiiz igecekler TUFE, islenmemis gida TUFE, tarim tirtinleri
UFE ile bagimsiz degiskenler doviz kuru, tarim iiriinleri ihracat indeksi, tarim iiriinleri ithalat indeksi, Brent
petrol fiyatlar1 ve uluslararasi gida fiyat endeksi degiskenlerinin bir arada ele alindig1 ilk calisma olmasidir.

Anahtar kelimeler: Fiyat, gida, tarim iiriinleri, Tiirkiye.

Global variables affecting agricultural product and food prices in Tiirkiye: An
analysis with Structural Vector Error Correction Model

Abstract

Purpose: The aim of this study is to identify the factors contributing to the price increases observed in food
products. In this study, the global determinants of prices in agricultural and food products and their effects on
the Turkish economy were addressed. The aim of the study was to identify the factors causing price increases
in food products.

Design/Methodology/Approach: In the study, the dependent variables included in the model were the CPI
for food and non-alcoholic beverages, the CPI for unprocessed food, and the PPI for agricultural products,
while the independent variables were the exchange rate (average of USD and Euro), the agricultural products
export index, the agricultural products import index, Brent crude oil prices, and the international food price
index. The short- and long-term causal relationships among these variables were examined through the Vector
Error Correction Model (VECM) cointegration test and the Granger causality test, based on monthly data for
the period 2003:01-2025:01.

Findings: According to the research findings, among the variables affecting agricultural and food prices in
Turkey were the international food price index, Brent crude oil prices, and the agricultural products export
index. In the models where the CPI for food and non-alcoholic beverages and the CPI for unprocessed food
were the dependent variables, it was determined that shocks originating from the independent variables
converge to equilibrium in the long term. The findings reveal that in Turkey, the exchange rate and the
agricultural products export index are not causal factors for the CPI for food and non-alcoholic beverages, nor
for the CPI for unprocessed food. In contrast, Brent crude oil prices and the international food price index
were identified as causal factors. Additionally, no long-term relationship was found between the PPI for
agricultural products and the independent variables, and it was determined that the exchange rate, agricultural
products export index, Brent crude oil prices, and the international food price index were not causal factors
for the PPI for agricultural products.

Originality/Value: Although similar studies exist for Turkey, the distinguishing feature of this research is
that it is the first to simultaneously analyze the CPI for food and non-alcoholic beverages, the CPI for
unprocessed food, and the PPI for agricultural products together with the independent variables of exchange
rate, agricultural products export index, agricultural products import index, Brent crude oil prices, and the
international food price index.

Keywords: Price, food, agricultural products, Turkey.
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GIRiS

Iklim degisikligine bagli olarak ortaya gikan kiiresel 1stnma gida fiyatlarmi artiran bir faktdr olarak ortaya
cikmistir. Sanayi devrimi sonrast makinelesmenin neden oldugu artan karbon salinimi diinyadaki ortalama sicaklik
degerlerini artirirken yagislarin azalmasina neden olmustur. Iklim degisikligi iizerine genis arastirmalar yapan
IPCC’nin (Hiikiimetlerarasi Iklim Degisikligi Paneli) raporuna gére diinya kiiresel 1stnma igin kritik esik olan 1.5
santigrat dereceye her giin biraz daha yaklagsmaktadir. Tiirkiye nin de aralarinda bulundugu tiye iilkelerin tamaminin
ortak goriisiyle yayimlanan raporda; kar ve buzullar erimis, okyanuslar isinmis, sera gazlarmin salinimiyla
atmosferdeki kirlilik artmis, diinya tizerindeki sicakliklar olagandisi bir durum olarak kabul edilmistir. Bu
olumsuzluklar, akabinde ekonomik krizlerin yasanmasina neden olmustur. Kurakliga bagli iiriin; verimi
disiireceginden ihracati yasaklayarak tiim bugdaym iilke iginde kalmasina karar veren diinyanin ikinci biiyiik bugday
tireticisi olan Hindistan, yasanmasi olast gida tedarik sikintilarina karsi dnlem almay: gerekli gérmiistiir. Hindistan,
Covid-19 pandemisi ve sinir problemleri nedeniyle kiiresel ¢apta artan gida talebini firsata gevirmek icin gida
ihracatini artirmis, ilkede kurakligin bas géstermesiyle birlikte bugday ihracati yasaklanmistir. Rusya ve Ukrayna gibi
biiyliik bugday {ireticilerinin savag igerisinde yer almasi, ikinci biiyiikk bugday iireticisi Hindistan’in da ihracati
yasaklamasi, uluslararasi boyutta gida fiyatlarinin asir1 derecede yiikselmesine neden olmustur. Gida fiyatlarinda
yasanan rekor artislar, bazi tiiketicilerin pahali iiriinden daha ucuz {iriinlere yonelmelerine, baz: tiiketicilerin de daha
az iirlin tiiketmelerine neden olmustur. Bu durumu Gida Giivenligi Beslenme Raporu da onaylamaktadir. Bu rapora
gore ise diinya iizerinde 2.5 milyara yakin insan beslenme ihtiyacin1 karsilamada sorunlar yasamakta ve yetersiz
beslenmektedir. Gida Giivenligi Bilgi Agi’nin (FSIN) 2018-2020’yi kapsayan raporunda diinya gida krizine neden
olan etkenlerin basinda savaslar, ¢catismalar ve giiven ortamimin kaybolmasi gelmektedir. Bu nedenlerin etkisiyle 250
milyon kisi siddetli gida krizine maruz kalmis durumdadir. Kiiresel 1sinmanin neden oldugu iklim degisikligi ve
kuraklik yaklagik 80 milyon kisiyi etkilemis, ekonomik c¢oklarin etkisiyle 74.6 milyon kisi gida krizi yasamustir.
Diinyay1 etkisi altina alan enflasyon dalgasi gidaya olan talebi artirarak tedarik zincirinde sorunlar yaganmasina neden
olmustur. Tiim bu sorunlarin ¢éziimii savaslarin ve ¢atismalarin durmasi, giiven ortamiin yeniden insa edilmesi ve
kiiresel birlikteligin saglanmasi ile miimkiindiir. Uluslararasi boyutta giiven ortaminin saglanmasiyla ortak politikalar
gelistirilerek, iklim degisikligi ile daha etkin miicadele yapilabilir. Kiiresel gida enflasyonunu dénlemek i¢in petrol ve
enerji fiyatlarinda dengenin saglanmasi, iretimi artirmaya yonelik politikalar izlenerek kamu desteklerinin daha etkin
kullanilmas1 gerekmektedir. Ancak alman tiim bu 6nlemler kiiresel gida krizini nispeten hafifletmeye ¢aligsa da,
kullanilan tarim arazilerin azalmasi ve niifus miktarinda meydana gelen artiglar géz oniine alindiginda bu sorunun
gida ihtiyaci iilkeler i¢in her zaman giincelligini korumaya devam edecegini gostermektedir (Anonim, 2023).

Tiirkiye’de tarim sektorii diger sektorlerle mukayese edildiginde daha fazla fiyat degiskenligi gostermektedir.
Tarim iiriinlerinde meydana gelen fiyat dalgalanmalari, 2000°1i yillarda 1980°li ve 1990’11 yillara oranla daha yiiksek
bir diizeyde gergeklesmistir (Sengiil ve Lopcu, 2018: 112). Dalgalanmalarin temel nedeni olarak kiiresel 1sinma
neticesinde arz miktarinda yasanan dalgalanmalar gosterilmektedir (Erdal vd., 2008: 66). Yasanan kiiresel krizler,
enerjide disa bagimlilik ve iklimsel degisiklikler bu dalgalanmalarin daha da artmasina neden olmustur. Diinyada
tarim ve gida fiyatlarinda yasanan artistan Tiirkiye ekonomisi de payina diiseni almigtir. Burada {izerinde durulmasi
gereken nokta diinya gida fiyatlari azalma egilimine girdiginde Tiirkiye’de gida fiyatlarmin artis siirecinin devam
etmesidir. Tiirkiye’de bu siireci olumsuz etkileyen faktdrler arasinda i¢ piyasanin ihtiyaci i¢in gergeklestirilen {iretim
miktarimin iyi planlanamamasi sonucu olusan arz-talep uyumsuzlugu ve fiiretici fiyatlarindaki artis yer almaktadir
(Eren vd., 2017: 9; Bozkurt, 2025: 24).

Tim bu etkenlerin yam sira 2020 yilindan sonra yasanan emtia fiyatlarindaki artislar, tiiketim anlayigimin
stirekli degismesi, Covid-19 pandemisi sonrasinda gida arzinda ortaya ¢ikan sorunlar ile artan gida talebi, asiri
kuraklik ve su sikintisi fiyat artislarini ortaya ¢ikarmigtir. Ayni zamanda 2022 yilinda baglayan Rusya-Ukrayna savast
bazi gida tiriinlerinde arz sorunu yasanmasina neden olmustur. 6 Subat 2023 tarihinde deprem felaketinin yasanmasi
tarimsal {iriin yetistirilme potansiyeli yliksek olan illerde tarimsal iiretim ve hasat konusunda bazi sikintilar ortaya
cikarmigtir. Tiim bu olumsuzluklarin gida fiyatlar: iizerinde artirici etkileri olmustur (Onag ve Birol, 2024: 21).

Aragtirmanin icerigi su sekilde organize edilmistir: Baslangicta calismanin kavramsal cergevesine yer
verilmistir. Bunu, mevcut aragtirmalar1 ele alarak ve literatiirdeki bosluklar1 vurgulayarak yapilan bir literatiir
incelemesi izlemektedir. Daha sonra, diinyada ve Tiirkiye’de gida fiyatlarin gelisim siireci, tarim {riinlerinin piyasa
Ozellikleri, fiyatin belirleyici faktorleri, tarimsal iirlinler ve gida {iirlinlerinde fiyat artisinin olasi nedenleri ele
almmustir. Ardindan veri kaynaklarinin, ekonometrik yontemlerin ve bulgularin sunuldugu bélim gelmektedir. Son
kisimda ise sonuglar 6zetlenmekte, tartisiimakta ve politika 6nerileri sunularak aragtirma tamamlanmaktadir.
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Bu ¢alismayla tarimsal {iriinler ve gida iiriinlerinde fiyatin kiiresel belirleyicileri ve bunun Tiirkiye ekonomisine
etkileri ele alinmistir. Bu ¢aligmayla gida iiriinlerinde yasanan fiyat artiglarina neden olan etkenleri ortaya koymak ve
gelecekte benzer konuda galisma yapacak arastirmacilara yol gosterici olmak amaglanmaktadir. Tiirkiye 6zelinde
konuyla ilgili benzer ¢aligmalar yer almakla birlikte bu ¢aligmay1 diger ¢alismalardan ayiran temel 6zellik gida ve
alkolsiiz icecekler TUFE, islenmemis gida TUFE, tarim iiriinleri UFE ile bagimsiz degiskenler doviz kuru, tarim
diriinleri ihracat indeksi, tarim {iirlinleri ithalat indeksi, Brent petrol fiyatlar1 ve uluslararasi gida fiyat endeksi
degiskenlerinin bir arada ele alindigi ilk ¢alisma olmasidir.

KAVRAMSAL VE TEORIK CERCEVE

Doga kosullarina baglilik tarimi diger sektdrlerden ayristirmis, insan ile tarim iligkilerini her donem problemli
kilmigtir.  Tarim ve insan iligkileri olaganiistii olaylarin etkisiyle sekillenmekte, bu konuda sik¢a Ornege
rastlanmaktadir. Tktisadi krizler, dogal afetler ve kiiresel salgin gibi biyolojik afetlerin yasandig1 donemlerde gida
tedariki insanlarin en dnemli sorunu haline gelmis, tarima bakis agis1 bu sorunlarin ekseninde sekillenmistir (Erkesim,
2021). 2020 y1lt basindan itibaren tiim diinyay: etkisi altina alan Covid-19 salgini, 2022 yili subat ayindan itibaren
devam eden Ukrayna-Rusya Savasi, 2023 yili Ekim ayindan itibaren de Israil’in Gazze’yi isgal etmesi, Kizildeniz
baglantisinda yasanan gerilim ve catismalar, krizin boyutunu daha da artirmistir. Kriz donemlerinde tedarik
zincirlerinde kirilmalara bagli olarak arz sorunlari ve bunun akabinde tarimsal iiriinlerde agir1 fiyat artislar
yasanmaktadir. Fiyatlarda goriilen bu artiglari ekonomik krizlerle, salgin hastaliklarla, gerilim ve g¢atismalarla
iliskilendirmek miimkiindiir (Hossain and Green, 2011; Meijerink, 2015; El Pais, 2015; Copa-Cogeca, 2016; Deutsche
Welle, 2017; Zhou vd., 2018; Boshoff, 2021).

Rekabet ortaminin bulundugu piyasalarda bir malin fiyatini, arz ve talep birlikte olusturmaktadir. Fiyatin
olusumunda triiniin maliyeti, para arzi ve diger faktorler etkili olmaktadir. Tarimsal {irlin fiyatlar1 bu faktorlerin
etkisiyle birlikte zaman iginde dalgalanmalar gostermektedir. Uriin miktarindaki dalgalanmalar iiriin arzinda daha
etkili olmaktadir. Tiirkiye tariminda iretimin doga kosullarina bagli olmasi iiriin fiyatlarinda istikrarsizliga neden
olmaktadir. Fiyatlarda yasanan dalgalanmalar bir sonraki yilin iiretim miktarinda degismelere de yol agmaktadir.
Tarimsal {iriin talebinde ortaya ¢ikan degisime tarimsal {irliin arzi hemen karsilik verememekte, bu da tarimsal {iriin
piyasalarinda fiyatlarda ve iiretimde dalgalanmalara neden olmaktadir. Tarimsal {iriinlerin hasadinin yapildigt
donemde arz miktarindaki artisa bagl olarak tarimsal iiriin fiyatlar1 diismeye baglar ve bu durum tiretim sezonu sonuna
kadar devam eder. Uretim sezonu sonunda iiriin fiyatlar: tekrar yiikselmeye baslar (Ukav, 2018: 181; Bozkurt ve
Camoglu, 2024).

Tiirkiye’de tarimsal piyasalar ¢ok fazla iiriin igermesinden ve etkileyicilerinin ¢ok fazla olmasindan dolay1
isleyis acisindan homojenlikten oldukca uzaktir. Tarimsal faaliyetin digsal faktorleri arasinda yer alan mevsimsel
degiskenlik iiretim miktarini ve kalitesini de olumsuz etkilemektedir. Bu gesit faktorlerin etkisiyle talepte meydana
gelen gesitlilik fiyatlarda dalgalanma goriilmesine neden olacak, bu da tarimsal piyasalarin dogal bir 6zelligi olarak
ortaya ¢ikacaktir. Tarimsal {iretim oldukga genis alanlarda, gesitli hayvan wrklariyla ve ¢ok sayida iiretici tarafindan
yapildigindan {iretimde bir daginiklik meydana gelmektedir. Piyasa isleyisi homojen olmadigindan iiretimi kontrol
etmek giliclesmektedir. Bu durum gelir tahminini zorlastirmakta ve fiyatta istikrarsizliga yol acabilmektedir (Ceylan,
2023:29). Tarim iiriinleri ve gida fiyatlar1 iizerinde piyasanin yapisal 6zelligi yani sira ¢ok sayida faktdr etkide
bulunmaktadir. Bu faktorleri kisaca 6zetleyecek olursak (Basaran, 2024);

*Tiirkiye 2021 yilinda tarimsal kuraklik yasamistir. Kiiresel 1sinmanin etkisiyle artan kuraklik arz miktarinda
asag1 yonli sok diislislere neden olmustur.

+Siirekli artan niifusun beslenme ihtiyaci gida iiriinlere olan talebi artirmistir. Insanlarin refah seviyelerinin
yiikselmesi talep yonlii bir baski olusturmustur.

*Girdi fiyatlarinda artis tliketici fiyatlarinda bir baski olusturmus, Tiirk lirasinin deger kaybi ve petrol
fiyatlarindaki artig islenmis triinlerin girdi maliyetlerini artirmistir.

+Uriin alimlarinda fiyat belirleme ydnteminin yanlis olmas tarim iiriinlerinde fiyatin siirekli artmasina neden
olmaktadir. Maliyet esasli bir fiyat politikasinin belirlenmesiyle fiyatlardaki olaganiistii artisin Oniine gegcilebilecektir.

sithalatg1 ve ihracatc1 firmalarin fiyatlara uygulayacagi miidahale dis pazarlarda risk baskisi olusturmakta, bu
belirsizlik fiyatlar1 yiikseltip enflasyon tizerindeki baskiy1 da artirmaktadir.

*Tiirkiye’de etkin isleyen bir pazarlama sistemi bulunmamaktadir. Tarim iriinlerinde ve gida sektoriinde
yasanan fiyat istikrarsizliginin nedeni piyasanin iiriin bazli hareket etmemesi ve sektoriin 6zgiinliigiiniin yeterince
dikkate alinmamasidir. Fiyat olusumu kontrol edilemediginden orta vadede alinan kararlar ¢6ziim iiretmenin ¢ok
otesinde kalmaktadir.
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*Gida fiyatlarinin siirekli artigi donemde hiikiimetler tarim {iriinleri piyasalarina siirekli miidahalede
bulunmaktadirlar. Tiirkiye &zellikle Covid-19 salgini déneminde gida fiyatlarindaki artig1 6nlemek amaciyla “kriz
yonetimi” baglaminda birtakim tedbirler almistir. Bu tedbirler arasinda bazi iirlinlerin ihracatina donemsel sinirlama
getirilmesi, iriinleri ve gida maddeleri ithalatinda donemsel kolayliklar saglanmasi, KDV orani1 %8’den %]1’e
diisliriilmesi yer almistir. Bu tedbirlerin yan sira tiiketicilerin gida iiriinlerine erigim alternatifini ¢ogaltmak amaciyla
tarim kredi kooperatiflerine bagli istirak olan kooperatif marketlerin sayisi artirtlmis ve bitkisel tiretim alanini artirmak
i¢in hazine arazilerinin kiralanmasinda kolayliklar saglanmistir (Estiirk ve Albayrak, 2018: 148; Ceylan, 2023: 29-30;
Basaran, 2024).

LITERATUR TARAMASI

Literatiir incelendiginde tarimsal iiriin ve gida fiyatlarinin ekonomik belirleyicileri izerine son yillarda yapilan
calismalarda bir artis gozlenmektedir. Bunda son yillarda tarimsal ve gida iirlinlerinde yaganan dalgalanmalar ve
bunlarin nedenlerini arastirmak etkili olmustur. Bu ydnde gergeklestirilen ¢aligmalar daha ¢ok mikro modeller
ekseninde makro degiskenler kullanilarak analiz edilmistir. Makro degiskenler kullanilarak modellestirilen ¢aligmalar
Barnett, Bessler ve Thompson (1983), Clauson (1997) ve Kargbo (2000) tarafindan kaleme alinmiglardir.
Calismalarinda genellikle makro degisken olarak reel kur, kisi bagina milli gelir, para tabani, doviz kuru, tarim ticareti,
tarim sektorii iiretim endekslerini kullanmiglardir. Mikro temelli ele alinan ¢aligmalar ise gida fiyatlarini daha ¢ok arz
yoniiyle degerlendirmistir. Mikro modellere dayali caligmalarda parasal soklar, diinya gida fiyatlari, brent petrol
fiyatlari, alternatif lirlinlerin fiyatlari, rekabet gartlar1 ve mevsimsel etkiler dikkate alinmigtir. Literatiire dahil edilen
yabanc1 alan yazininda ilk ¢calisma Dostie vd. (2002) tarafindan kaleme alinmistir. Calismalarinda Madagascar’daki
mevsimsel iiretim yapisinin hem gida fiyatlarini hem de tiiketim kaliplarini etkiledigini ortaya koymuslardir.
Calismalarinda mevsimsel sorunlarin ¢éziime kavusturulmasi ve mevsimsel ithalat politikalarinin gesitli boyutlarla
ele alinmas1 enine boyuna tartisilmustir. Ikinci calisma ise diisiik, orta ve yiiksek gelirli iilkelere yonelik gida
fiyatlarinda ve gelirde meydana gelen degisimleri Seale vd. (2003) tarafindan incelenmistir. Diisiik gelirli tilkelerde
herhangi bir degisim karsisinda gosterilen tepkinin, yiiksek gelirli iilkeye gore ¢ok daha etkili oldugunu tespit
etmislerdir. Caligmada elde edilen bulgular geligmekte olan tilkelerde gelir artisinin gida fiyatlari izerinde 6nemli bir
talep baskisina yol agacagini ortaya koymaktadir. Caligmada %1 oraninda bir gelir artisinin farkli gelir grubundaki
iilkelerde ne 6lgiide talep artisina yol acacagi sorusuna yanit aranmistir. Tiirkiye gibi gelismekte olan bir iilkede %1
oraninda gelir artisinin gida tiriinlerine olan talepte %0.61 oraninda bir artisa yol agtig1 goriiliirken bu oran ABD gibi
gelismis bir lilkede % 0.10 olarak hesaplanmistir. Gelismekte olan {ilkelerde gelir artisinin gida fiyatlar1 {izerinde
etkisinin daha gii¢lii hissedilmesi gida harcamalarmin toplam tiketim harcamasi igindeki payi ile gelir diizeyi
arasindaki ters orantili iliskiye dayandirilmistir. Ugiincii galisma ise Hye vd. (2009) tarafindan gergeklestirilmis,
calismalarinda gida fiyatlar1 iizerinde parasal soklarin etkisini Banglades ekonomisi icin ele almislardir.
Calismalarinda gida fiyatlari ile para arzi arasindaki iligkinin tespiti igin ARDL nedensellik testini kullanmiglardir.
Calisma sonunda elde edilen bulgular para arzindan gida fiyatlarina dogru tek yonlii bir nedensellik iligkisini ortaya
koymaktadir. Degerlendirme kisminda ise gida enflasyonunun kontroliin de para politikas1 araglarinin kullanilmasi
gerektigi onerilmektedir. Literatiire katk1 sunacagi diisiiniilen bagka bir ¢calisma da Baek ve Koo (2010) ortakligiyla
kaleme alinmistir. Caligmalarinda gida fiyatlar ile tarimsal emtia fiyatlar1 ve doviz kuru arasindaki iliskiyi ABD
ekseninde ele almiglardir. Caligma sonunda elde edilen bulgular tarimsal emtia fiyatlarinin ve déviz kurunun ABD
gida fiyatlarini sadece kisa donemde degil ayni zamanda uzun dénemde etkiledigini ortaya koymaktadir. Konuyla
ilgili bagka bir ¢alismada Albers ve Peeters (2011) tarafindan Filistin, Misir, Urdiin, Israil, Tunus, Fas ve Cezayir
ekseninde gergeklestirilmistir. 2002-2010 donemini esas aldiklari ¢alismalarinda gida ve petrol fiyatlarina neden olan
etkenlere odaklanmigslardir. Caligma kapsaminda uygulamaya konulan etki-tepki fonksiyonuna gore diinya gida
fiyatlarinda meydana gelecek %10’luk pozitif soka kars tiiketici fiyat enflasyonunda artis, tersi durumunda ise azalis
yoniinde egilim gosterecegi tespit edilmistir. Bagka bir ¢caligmada Abdullah ve Kalim (2012) tarafindan gida fiyatlari
enflasyonunun belirleyicileri iizerine Pakistan ekseninde gergeklestirilmistir. Johansen koentegrasyon teknigi
yardimiyla analiz ettikleri ¢aligmada 1972-2008 donemine ait verileri kullanmiglardir. Caligmalarinda gida fiyatlari
enflasyonu ile kisi bast GDP, para arzi, gida ithalati, destekleme fiyatlar1 ve gida ihracati gibi degiskenler arasinda
uzun donemli bir iliski tespit etmislerdir. Para arzi disinda diger tiim degiskenler gida fiyatlar1 enflasyonunu pozitif
yonde ve anlaml bir diizeyde etkilemektedir. Kisa donemde gida ihracat1 gida fiyatlari, sadece destekleme fiyatlar
ve enflasyon beklentileri enflasyonunu etkilemektedir. Calismada elde edilen bulgular Pakistan’da gida fiyatlart
enflasyonu lizerinde hem arz hem de talep yanl faktorlerin etkisinin oldugunu ortaya koymaktadir. Ayni y1l igerisinde
baska bir ¢alismada Krétschell ve Schmidt (2012) tarafindan gida ve petrol fiyatlari arasindaki iliskiyi belirlemek i¢in
gergeklestirilmigtir.  Caligmalarinda Granger nedensellik testini kullanmiglardir. Calismanin sonunda petrol
fiyatlarinin gida fiyatlari izerinde sadece uzun dénemde bir etkisinin oldugu sonucuna varilmistir. Bagka bir ¢alismada
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Woertz vd. (2014) tarafindan gida fiyat oynaklig1 ve gida enflasyonunu Giiney ve Dogu Akdeniz iilkeleri ekseninde
gergeklestirilmigtir. Caligsmada elden edilen bulgular 2008 gida krizinin ardindan bu iilkelerde gida enflasyonunun
artis gosterdigini ortaya koymaktadir. Bu durumun nedenleri arasinda arz ve talepte meydana gelen degisimler
gosterilmigtir. Konuyla ilgisi olan baska bir ¢alismada Pappas ve Papadas (2015) tarafindan Yunanistan ekseninde
gergeklestirilmigtir. Caligmalarinda, tarimsal girdi, tiiketici fiyat ve perakende gida fiyat endeksi verileri arasindaki
iligkileri ele almislardir. Calismanin uygulama kisminda Johansen esbiitiinlesme ve hata diizeltme modeli testlerine
bagvurmuslardir. Yapilan analizler sonucunda tiim degiskenler arasinda uzun donemde pozitif bir iliskinin varlig
tespit edilmistir. Literatiire konu olan Norazman, Khalid ve Ghani (2018)’nin ortaklasa gerceklestirdikleri
calismalarinda gida fiyatinin arz agisindan belirleyicilerini bir fiyat iletimi agisindan Malezya 6zelinde ele almiglardir.
Calismada 1991-2013 aras1 aylik wveriler kullanilarak vektér hata diizeltme modeli (VECM) ile analiz
gerceklestirilmigtir. Caligmada elde edilen bulgular, Malezya’daki gida fiyatlarinin temel belirleyicilerinin reel efektif
doviz kuru degisiklerinin ve diinya gida emtia fiyatlarinin oldugunu dogrulamaktadir. Zmami ve Ben-Salha (2019)
tarafindan gergeklestirilen bagka bir ¢alismada et, siit, tahil, genel gida, bitkisel yaglar ve seker liriinleri fiyat endeksi
ele alinmistir. Caligmalarinda 1990-2017 arasi donem yillik veriler kullanilarak analiz edilmistir. ARDL, NARDL ve
birim kok testleri yardimiyla ele aldiklari ¢alismada diinya geneli {izerine bir analiz ger¢eklestirmislerdir. Caligma
sonunda elde edilen bulgular; asimetrilerin varligini dogrular nitelikte olup, gida fiyatlarinin sadece uzun dénemde
petrol fiyatlar1 lizerindeki pozitif soklardan etkilendigini ortaya koymaktadir. Diger bir ¢aligma da Makun (2021)
tarafindan Fiji ekseninde kaleme alinmig, 1983-2018 doénemi igin yillik verileri esas alarak gida enflasyonunun
belirleyicilerini tespit etmistir. Calismada ortaya konulan veriler, Otoregresif Dagilmig Gecikme modeli igerisinde yer
alan smir testine uygunluk gostermektedir. Calismanin sonunda para arzi ve kisi basina diisen gayri safi yurtici
hasilanin gida fiyatlarini artirdig tespit edilmistir. Peersman’in (2022) SVAR-IV modeline dayanan c¢alismasinda
Euro bolgesi esas alinmigtir. Caligmada elde edilen bulgular, uluslararast gida fiyatlarindaki digsal dalgalanmalarin
orta vadeli Tiiketici Fiyat Endeksi (CPI) tarafindan agiklandigini ortaya koymaktadir. Yabanci alan yazininda son
calismada Adjemian vd. (2023) tarafindan ABD eckseninde ele alinmigtir. Calismalarinda gida fiyatlarinin 2021
yilindan itibaren hizli bir sekilde arttigini dile getirmektedirler. Bu artisin nedenlerini arz veya talep odakli faktorlere
ve yurtici gida fiyatlarina baglamaktadirlar.

Tiirkiye’de gida fiyatlar1 {izerine yapilan ve literatiire konu olan ¢aligmalardan ilki Ciplak ve Yiicel (2004)
tarafindan kaleme alinmistir. Bu calismada tarim ve gida fiyatlar1 enflasyonu, doviz kuru ve tiiketici enflasyonu
arasindaki iligki VAR modeli ile incelenmistir. Caligmada elde edilen bulgular tarim iiriinleri {iretici fiyatlar1 ile doviz
kuru seviyesinde bir degisimin gida fiyatlari izerinde 6nemli bir etkiye sahip oldugunu ortaya koymaktadir. Calismada
tarim fiyatlar1 enflasyonu ile gida fiyatlar1 arasinda es zamanli ve yiiksek korelasyonun varligina ulasiimistir. Ayrica
tarim fiyatlar1 enflasyonundaki artislarin gida fiyatlar1 enflasyonuna ve toplam TUFE enflasyonuna etkisine yonelik
anlamli sonuglar elde edilmistir. Calismada elde edilen sonuglardan Tiirkiye’de gida fiyatlari degisikliklerinin Tiirkiye
ekonomisindeki enflasyon siirecini olumsuz yonde etkiledigi dile getirilmektedir. Ele alinan ikinci ¢aligma ise Karadas
vd. (2006) tarafindan kaleme alinmistir. Calismalarinda, tarimsal ve gida firiinleri fiyatlarindaki uluslararast
degisimleri ele almislardir. Calismada elde edilen bulgular uluslararas: gida fiyatlarmin siirekli ylikselmesinin yerli
iireticilerin daha fazla kar marjlar1 belirlemesine imkan tanidigini ortaya koymaktadir. Literatiire konu olan ti¢ilincii
calisma ise Baskaya vd. (2008) tarafindan kaleme alinmigtir. Calismalarinda islenmis gida fiyatlar1 enflasyonunun
belirleyicilerini Diinya genelinde ve Tiirkiye 6zelinde incelemiglerdir. Caligmada gida fiyatlar1 enflasyonuna neden
olan faktorler arz ve talep cephesinden degerlendirilmistir. Ortaya konulan ampirik modelle gida fiyatlar lizerinde arz
ve talep unsurlarinin etkileri ele alinmigtir. Bulgular, islenmis gida fiyatlar1 enflasyonunun hizla artmasinin nedenini
arz yonlii soklara, uluslararasi gida fiyat artislarina ve kurakliga baglandigini ortaya koymaktadir.

Literatiire konu olan yerli alan yaziniyla ilgili diger caligmalarda yillar itibartyla siniflandirilmistir. Nazlioglu
ve Soytas (2011) calismalarinda doviz kurlarinda meydana gelen degisikligin tarim iriinleri iizerindeki etkilerini
ortaya koymuslardir. 1994-2010 dénemini esas aldiklart ¢aligmalarinda, yontem olarak VAR modeli ve etki tepki
fonksiyonlarii kullanmiglardir. Calismada elde edilen bulgular, déviz kurunda meydana gelen degisimlerin pamuk,
ay aye¢icegi, soya fasulyesi, misir ve bugday fiyatlar1 iizerinde etkili oldugunu ortaya koymaktadir. Giiloglu ve
Nazlioglu (2013) caligmasinda enflasyonun tarimsal fiyatlar iizerindeki etkisini panel yumusak gegis regresyon
yontemi ile analiz etmiglerdir. Gelismis ve geligmekte olan iilkelere yonelik gerceklestirilen ¢calismada, 1980-2007
donemi esas alinmistir. Calismanin sonunda elde edilen bulgular, enflasyonun tarimsal fiyatlar iizerinde diisiik
enflasyonun oldugu donemlerde pozitif, yiiksek enflasyonun oldugu zamanlarda da negatif bir etkisinin oldugunu
ortaya koymaktadir. Balkan vd. (2015)’nin ortaklasa gergeklestirdikleri ¢aligmada akaryakit fiyatlarindaki degisimin
taze meyve ve sebze lizerindeki etkileri analiz edilmistir. Arastirma sonucunda, toptan taze meyve ve sebze fiyatlarinin
stirekli artmasmin nedeni olarak tagima maliyetlerindeki artis gosterilmektedir. Bayramoglu ve Yurtkur (2016)
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tarimsal tretici fiyatlarin1 ve gida sanayi iirtinleri fiyatlarini etkileyen ekonomik degiskenleri Tiirkiye ekseninde VAR
yontemiyle incelemislerdir. Calisma sonucunda elde edilen bulgular, Tiirkiye’de gida sanayi iiriinleri ve tarimsal
iiretici fiyatlar1 iizerinde ithal bir fiyat baskisinin oldugunu ortaya koymaktadir. Eren vd. (2017) TUFE mal sepetinde
yer alan iiriinlerde meydana gelen fiyat artislarinin nedenlerini Tiirkiye 6zelinde arastirmislardir. Calismalarinda 1994-
2016 donemleri arasi yillik verileri ile panel vektdr otoregresyon modelini kullanmislardir. Calisma kapsaminda elde
edilen bulgular, tiretim miktarinin gida fiyat artiglarinin nedeni oldugunu ortaya koymaktadir. Estiirk ve Albayrak
(2018) caligmalarinda tarim {iriinleri ve gida fiyatlarinin enflasyon iizerindeki etkisini ele almislardir. Tiirkiye
ekseninde gergeklestirdikleri caligmada ARDL modelinden faydalanmigslardir. Caligma sonunda elde edilen bulgular
gida fiyatlarinda %1°lik bir artisin tiiketici fiyat endeksini %0.79 artirdigini ortaya koymaktadir. Calismanin
degerlendirme kisminda kalici fiyat istikrarinin saglanmasi icin gida fiyat artiglarimin Onlenmesi gerektigi
vurgulanmaktadir. Ulusoy ve Sahing6z (2020) ¢alismalarinda gida tirlinleri fiyatlarinin enflasyon iizerindeki etkilerini
ele almislardir. 2006:8-2018:01 donemleri arasi aylik verilerinin ele alindig1 calismada gida {iriinleri fiyat artiglarinin
tiiketici fiyat endeksi ilizerindeki etkisi analiz edilmeye ¢alisilmistir. Gida driinleri fiyatlariin enflasyon tizerindeki
uzun donemli etkisi ARDL Sinir testiyle, kisa donemli etkisi ise Toda-Yamamoto nedensellik testiyle analiz edilmistir.
Calismada elde edilen bulgular kisa donemde gida tiriinlerindeki fiyat artisinin enflasyonu artirdigi, uzun dénemde ise
seriler arasinda esbiitiinlesik bir iligki oldugunu ortaya koymaktadir. Oral (2021) gida enflasyonunu etkileyen
nedenleri Tiirkiye 6zelinde incelemistir. 2010:01- 2019:12 doénemleri arasi aylik verileri kapsayan ¢alismada dis
piyasa ve Uriin dengesi olmak iizere iki model olusturulmustur. Ekonomik yontem olarak Toda Yamamoto ve Granger
nedensellik testine bagvurulmustur. Calismada elde edilen bulgular gida enflasyonu ile ddviz kuru arasinda ¢ift tarafli,
motorin fiyatlar ile gida enflasyonu arasinda tek tarafli bir iliskiyi ortaya koymaktadir. Selvi ve Cavlak (2022)
tarafindan ortaya konulan ¢aligmada, gida fiyatlarinda meydana gelen artigin nedenleri ortaya konulmaya calisiimistir.
Calismada gida fiyatlarindaki artigin nedenleri arasinda; girdi maliyetlerindeki artis, kiiresel iklim degisikligi, aracilara
Odenen komisyon, nakliye masraflari, is¢ilik ve ambalajlama maliyetlerinin bulundugu ortaya konulmustur. Analiz
sonucunda gida fiyatlarinda yasanan artisa dikkat ¢ekilmis ve Covid-19 doneminde fiyat artiglarinda etik dis1 davranisg
gosteren saticilarin da pay sahibi olduklari dile getirilmistir. Demirag (2023) ¢alismasinda 2010:01- 2022:8 dénemi
icin Tiirkiye’deki gida fiyatlarini incelemistir. Ekonometrik yontem olarak Granger, Johansen ve ARDL esbiitiinlesme
testleri kullanilmistir. Caligmada elde edilen bulgular; tiiketici gida fiyatlarinin, déviz kurundan ve ¢ift¢inin iiretim
satisin1 yaptigi fiyatlardan etkilendigini ortaya ¢ikarmistir. Yasar (2024) tarafindan ortaya konulan diger bir ¢alismada
gida fiyat artiglarina neden olan faktorler Tiirkiye 6zelinde ele alinmistir. Bu ¢alismada 2007:01-2023:09 donemleri
esas almarak ARDL testi ile analiz gergeklestirilmistir. Calisma sonucunda, déviz kuru, tarimsal destekler, motorin
fiyatlar1 ve diinya gida fiyatlarinin, Tiirkiye’deki gida fiyatlarini nemli derecede etkiledigi tespit edilmistir. Aydogan
(2024) tarafindan kaleme alinan bagka bir ¢aligmada, gida enflasyonuna neden olan etkenleri tespit etmek igin, diinya
gida fiyatlari, brent petrol fiyatlar1 ve doviz kuru ele alinmistir. Tiirkiye’de 2003:01-2023:01 donemini kapsayacak
sekilde Yapisal VAR (SVAR) yaklasimi kullanilmistir. Yurdakul ve Ileri (2024) gida fiyat artiglarmi etkileyen
degiskenler belirleyerek 5 farkli ekonometrik model kurmuslardir. 2005-2023 dénemine ait aylik verilere Dinamik En
Kiiciik Kareler (DEKK) yontemi uygulamislardir. Caligmalarinda gida fiyatlar1 degigkenini temsilen, TUFE IMG,
TUFE_GIDA ve UFE_TARIM esas alinmigtir. Tiim ekonometrik modellerde d6viz kurunun gida fiyatlarini arttirdigi
bulgusuna ulagilmistir. Tarim {riinleri ihracat ve ithalat miktarindaki artislarin beklenildigi gibi gida fiyatlarini
arttirdig1 goriilmistiir. Tarim {rtinleri iiretici fiyatlarindaki artis, TUFE _IMG’yi arttirdigy; iiretici gida fiyatlarindaki
artislarin da TUFE_GIDA’y1 arttirdigt gozlenmistir. Diinya gida fiyatlarinin ise TUFE GIDA {izerinde arttirici
etkisinin bulundugu tespit edilmistir. Giibre fiyatlarindaki artisinda, tarim {irtinlerinin {iretici fiyatlarmi artirdigi
sonucuna varilmistir. Covid-19 pandemisini temsilen kullanilan kukla degiskenin, 2008 ve 2018 ekonomik krizlerinin
de gida fiyatlarimi arttirdigt gozlenmistir. Bagka bir ¢aligmada Tiirkmen (2024), gida fiyatlari ve para politikasi
iligkisini Tiirkiye ekonomisinden bulgular seklinde degerlendirmeye ¢alismistir. Calismasinda gida fiyatlarindaki
artisin nedenlerini aragtirmistir. Bu amaglar kapsaminda ¢alismada 2003-2023 donemi igin aylik veriler esas alinarak
Bayesyen Yapisal VAR (BSVAR) yontemi kullanilmistir. Calisma sonunda elde edilen bulgular, Tirkiye
ekonomisinde gida fiyatlarimi etkileyen degiskenlerin kiiresel gida fiyatlari, enflasyon, para arz1, tarimsal girdi fiyatlari
ve doviz kuru oldugunu ortaya koymaktadir.

Teoride, yerli ve yabanci alan yazininda ele alinan ¢aligmalarda gida fiyatlarimin, iklim ve ¢evre kosullarinin,
ulusal gida sanayi fiyat endeksinin, tarimsal iiretici fiyat endeksinin, doviz kurunun, tarim iiriinleri ihracat ve ithalat
miktarinin, petrol fiyatlarinin, uluslararast gida fiyati1 endeksinin, giibre, ilag, yem gibi ithal agirlikli girdilerin ve
kiiresel sorunlardan dolay1 olusan spekiilatif haberlerin ve bu donemlerde etik dis1 fiyatlama yapilmasinin etkili oldugu
sonucuna varilmigtir. Literatiire konu olan ¢aligmalarda agirlikli olarak ARDL, NARDL, Yapisal VAR (BSVAR)
yontemi ve birim kok testleri kullanilmistir.
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DUNYADA VE TURKIYE’DE GIDA FIYATLARININ GELiSiM SURECI

Gida fiyatlarinda yasanan artiglar bir yandan tiiketicilerin beslenme maliyetini artirirken, diger yandan
enflasyon iizerinde baski olusturarak sosyal ve ekonomik agidan toplumsal yapryr olumsuz etkilemektedir.
Enflasyonun neden oldugu fiyat artislar1 diigilk gelir diizeyine sahip hanelerde daha agir etkiler birakmakta,
tiiketicilerin gida maddelerine olan talebini de azaltmaktadir (Estiirk ve Albayrak, 2018: 155). Bu noktada diinyada
ve Tiirkiye’deki gida maddelerinin fiyatlariin insan yasaminda ve refah diizeyinde dogrudan neden oldugu etkileri
izlemek ve tespit etmek biiyiik onem tagimaktadir.

Son yillarda gida trtinleri fiyatlarindaki dalgalanmalarin ana nedenleri arasinda kiiresel 1sitnmanin mevsimsel
etkileri, tiiketici tercihlerinde yasanan degisim, petrol fiyatlarinda meydana gelen artigin {iretim maliyetlerine ve
tasima giderlerine yansimasi yer almistir (Erdal vd., 2008: 66). Tiim diinyay: etkisi altina alan gida fiyatlarindaki artis
trendine Tirkiye de dahil olmustur. Yasanan ekonomik krizler, iklimsel degisiklikler ve enerjide disa bagimlilik
stiregleri Tiirkiye’yi derinden etkilemistir. Diinyada gida fiyatlar1 azalis trendine girdiginde dahi 6nemli gida tireticileri
Tiirkiye’de fiyat arti§ siirecini devam ettirmislerdir.

FAO’ya gore diinya gida fiyatlar1 endeksi 2003 yilinda 58.1 iken 2008 yilinda 117.7 e yiikselmistir. Sonrasinda
inigli-¢ikish bir trende girmis fakat ivme yukari yonlii olmustur. Diinya gida fiyatlar1 endeksi 2010 yilinda 106.9
olmustur. 2015 yilindan sonra tekrar diigiise gecilmis 2020 yilinda diinya gida fiyatlar1 endeksi 98.1 olmustur. Endeks
en yiiksek seviyesine 2022 yilinda ulagmis, bu oran 144.8 olmustur. Diinya gida {iriinleri fiyat endeksi 2022 yilindan
sonra tekrar diislise gecmis 2025 yiliyla birlikte 115.9’a gerilemistir. Bu durum sec¢ilmis gida {iriinleri agisindan da
benzerlik gostermistir. 2025 yili itibartyla se¢ilmis gida iirlinleri fiyat endeksi igerisinde siit ve yag iirlinleri fiyat
endeksinin ortalama endeksin iizerinde, hububat, seker ve et fiyat endeksinin diinya gida fiyatlar1 endeksinin altinda
bir seyir izledigi goriilmiistiir. Bu {irlinler igerisinde en biiyiik artis son yillart da géz oniine aldigimizda yag ve yag
iiriinleri tizerinde gerceklestigi soylenebilir (Tablo 1).

Tablo 1. Yillar itibariyle diinyada se¢ilmis gida tiriinleri fiyat endeksi

Table 1. Price index of selected food products in the world by years

Yillar Gida Fiyat Et Fiyat Endeksi  Siit Uriinleri Fiyat Cereals Price Index ~ Yaglar Fiyat Endeksi  Seker Fiyat Endeksi

Endeksi Endeksi
2003 58.1 59.3 54.5 59.4 62.6 43.9
2004 65.9 68.6 69.8 64.0 69.6 443
2005 67.6 72.6 77.2 60.8 64.4 61.2
2006 72.9 71.4 73.1 71.2 70.5 91.4
2007 94.6 77.8 122.4 100.9 107.3 62.4
2008 117.7 90.8 132.3 137.6 141.1 79.2
2009 91.8 81.6 91.4 97.2 94.4 112.2
2010 106.9 91.4 111.9 107.5 122.0 131.7
2011 131.8 105.0 129.9 142.2 156.5 160.9
2012 122.8 104.7 111.7 137.4 138.3 133.3
2013 120.1 106.2 140.9 129.1 119.5 109.5
2014 115.0 112.1 130.2 115.8 110.6 105.2
2015 93.1 96.8 87.1 95.9 89.9 83.2
2016 92.0 91.1 82.6 88.3 99.4 111.6
2017 97.9 97.5 108.0 91.0 101.9 99.1
2018 95.8 94.4 107.3 100.8 87.8 77.4
2019 94.9 99.5 102.8 96.6 83.2 78.6
2020 98.1 95.3 101.8 103.1 99.4 79.5
2021 125.7 107.5 119.6 131.2 164.9 109.3
2022 144.5 118.3 149.5 154.7 187.8 114.5
2023 124.5 114.1 123.7 130.9 126.3 145.0
2024 122.0 117.2 129.6 113.5 138.2 125.8
2025 115.9 109.2 132.6 103.6 142.0 103.2

Kaynak: Gida ve Tarim Orgiitii (FAO)

Hem diinyada hem de Tiirkiye’de gida fiyatlar1 hakkinda FAO ve TUIK verilerinden yola ¢ikarak genel bir
kanrya varmak mimkiindiir. Fakat her iki istatistik kurumundan elde edilen verilerin kapsam ve yontem acisindan
farkli olmas1 nedeniyle kesin bir hitkme varmak dogru olmayacaktir. Tiirkiye’de goreli gida fiyatlar1 Avrupa Birligi
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iiyesi iilkelerle kiyaslandiginda oldukga yiiksek ¢ikmakta ve 2007-2008 kiiresel gida krizi sonrasinda aradaki fark
daha da agilmistir. 2010 sonrasi1 donemde gida fiyat artislar1 yiiksek seyrettiginden gida enflasyonundaki oynaklik da
yiiksek gerceklesmektedir (Akgelik ve Yiicel, 2016: 1).

Tiirkiye’de gida fiyatlar1 degisimi, TUIK-TUFE gida ve alkolsiiz icecekler ana harcama grubu altinda ele
alinmaktadir. Tiirkiye’de tiiketici enflasyonu (TUFE) 2021 yilinda %36.08 iken 2022 yilinda %64.27, 2023 yilinda
%64.77 olmustur. TUFE gida ve alkolsiiz igecekler ana harcama grubu endeks degerindeki artis 2021 yilinda %43.79
iken, bu deger 2022 yilinda %77.87, 2023 yilinda %72.01 olarak gergeklesmistir. Tiirkiye’de gida fiyatlar1 da son
yillarda artarak enflasyonu yukar1 yonlii hareket ettiren ana harcama gruplarinin basinda gelmektedir. Bunun bir
sonucu olarak iilkemizde salt gida fiyatlar1 izerinden tarim ve tarim politikalari tartisma konusu yapilmakta, bu durum
gida fiyat hareketlerini onemli kilmaktadir (TUIK, 2024; Basaran, 2024).

2008 yilindan 2019 yilina kadar tiiketici fiyatlar1 genel seviyesiyle paralel seyreden gida fiyatlar1 endeksi bu
yildan sonra daha yiiksek seviyede artmustir. 2020 yiliyla birlikte gida fiyat endeksinin TUFE’ye kiyasla daha yiiksek
bir seviyede oldugu ve aradaki farkin giderek belirgin hale geldigi gériilmektedir. Son on yilda TUFE gida endeksi
artis1 yillik ortalamasi (%28,71), TUFE genel endeksi yillik artis ortalamasinin iizerinde (%24,92) gerceklesmistir
(Grafik 1).
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Sekil 1. TUFE Genel ve TUFE gida endeks yillik degisimleri (2014-2023)
Figure 1. Annual changes in CPI general and CPI food indices (2014-2023)
Kaynak: TUIK (https://www.tuik.gov.tr)

Tiirkiye’de son on yilda (2014-2023) gida fiyatlar artis oraninin, genel enflasyonun iizerinde gergeklestigi
TUFE genel endeksi yillik degisimleri ile TUFE gida fiyat endeksi y1llik degisimlerinin incelenmesi neticesinde ortaya
cikmaktadir (Grafik 1). Tiirkiye’de gida enflasyonu tiiketici fiyat endeksinde yer alan diger mal ve hizmet kalemlerine
gore daha yiiksek bir seyir izlemektedir. Tiirkiye, son yillarda diinya gida fiyatlarinda yasanan gelismelerden bagimsiz
bir sekilde gida fiyatlarinda hizli bir artis yasamig ve bu artis enflasyonu tetikleyici bir faktor olarak ortaya ¢ikmistir.
Gida fiyatlarindaki artisin enflasyondaki artistan daha fazla olmasinda i¢ piyasa icin yapilan iiretim miktarinin iyi
planlanamamasimin ve {iretici fiyatlarindaki artigin payi oldukca fazladir. Burada arz ve talep uyumsuzlugu soz
konusudur. Bu noktada ilk olarak iiretim maliyetlerinin azaltilmasi ve yurt i¢i iiretim planlamasi yapilmasi
gerekmektedir. Diger taraftan, yurt disindan daha ucuza ithal edilebilecek iiriinlerin gegici ve donemsel ithalatina izin
verilmesi, gida fiyatlarinda dengeleyici ve diizenleyici bir rol oynayabilir (Eren vd., 2017: 9). Kisa vadede ¢6ziime
katki sunacagi diisiiniilen bu politika uzun vadede i¢ tiretimi dislayacagindan siirdiiriilebilirlikten uzak bir egilim
gosterecektir.

Tiirkiye’de tarimsal {iriin ve gida fiyatlarinda yasanan oynaklig1 azaltabilmek adina birtakim ¢alismalara imza
atilmistir. Tarimsal alanda gida komitesinin kurulmasi, hal yasasi ve iretici tegvikleri bu uygulamalar igerisinde yer
almaktadir.

Gida Komitesi

Tiirkiye’de gida ve tarimsal iiriinlerdeki fiyat oynakligini azaltmak i¢in 2014 yilinda Gida ve Tarimsal Uriin
Piyasalar1 izleme ve Degerlendirme Komitesi (Gida Komitesi) kurulmustur. Gida komitesi, iiriin bazinda fiyat
gelismelerini takip etmekte, tedarik zincirindeki sorunlardan kaynaklanan problemlerin tespiti ve ¢oziilmesine yonelik
de orta vadeli ¢caligmalar yiiriitmekte, tarimsal {iriinlerle ilgili ortaya ¢ikan sorunlara ¢6ziim bulmay1 amaglamaktadir.
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Bu komite, gida fiyatlarindaki degiskenligi ve yiikselisi azaltmak amaciyla tarimda verimliligin artirilmasi, iiretimin
iklim kosullarina bagimliliginin azaltilmasi, rekabeti arttiric1 denetim/g6zetim mekanizmalarinin gelistirilmesi, iiretici
ile tiiketici arasindaki dagitim zincirinin kisaltilmasi yoniinde hedefler ortaya koymustur (Akgelik ve Yiicel, 2016:
10). Gida komitesi gida iirlinlerinin dis ticareti konusunda bazi koruyucu tedbirler almis, 2017 yilinda boriilce, nohut,
kuru fasulye ve kuru barbunya gibi iiriinlerin 1 Haziran 2018’e kadar giimriik vergilerini sifirlamis; bugday, arpa,
muisir gibi hububat iiriinleri ile kirmizi et {izerindeki glimriik vergileri diistiriilmiistiir. 2021 yilinda gida fiyatlarinda %
43.79, 2022 yilinda %77.87, 2023 yilinda yiizde 72.01 ve 2024 yilinda %45.66 artis gerceklesmistir (TUIK, 2024).
Bu noktada Gida Komitesi uygulamalarinin amacina ulagtigii sdylemek oldukca giictiir. Komitenin 2025 ocak ay1
icerisinde aldig1 kararlarda ise gida enflasyonuyla miicadeleye kararlilikla devam edilecegi, gida piyasalarinda
rekabet¢i, adil ve seffaf bir ticaret ortami tesis etmek suretiyle gerekli biitiin tedbirleri titizlikle uygulamaya
koyacaklar1 vurgulanmustir.

Hal yasasi ve iiretici tesvikleri

Ureticilerin tesvik edilmesi konusunda pilot ¢alismalara baslanmis ve eylem planlar1 hazirlanmistir. Gelismis
tilkelerde gida iiriinlerinin sati1 ve pazarlanmasi daha ¢ok {iretici birlikleri tarafindan gerceklestirilirken, gelismekte
olan iilkelerde iiretici birliklerinin pay1 oldukea sinirlt kalmaktadir. Tiirkiye’de {irlinlerin taginmasi ve ambalajlanmasi
gibi fonksiyonlarin gogu aracilar tarafindan yerine getirilmektedir. Ureticinin elinden ¢ikan bir iiriin tiiketiciye ulasana
kadar siirekli el degistirmekte bu da deger olarak fiyata yansimaktadir. Ureticilerin desteklenmesi i¢in 2018 yil1 ocak
ay1 itibartyla 15000 TL’ye kadar olan kredilerde % sifir KKDF kesintisi uygulamaya konulmustur. Uretici
tesviklerinin yam sira sebze ve meyvelerle ilgili hal yasasi cikarilmasi planlanmaktadir. Uriinlerin muhafazasi
konusunda lisanslt depoculuk ve borsacilik sistemi kurulmustur. Tiim bunlarin yaninda Rekabet Kurumu da harekete
gecmis ve denetimlerini artirmistir (Kizilaslan ve Dogan, 2013; Ozgelik ve Uslu, 2024).

Gida fiyatlarinin belirleyicisi bir¢ok faktér bulunmaktadir. Ana faktorler arasinda iklim, doviz kuru, tarimsal
iiriin fiyatlari, petrol fiyatlari, tedarik zincirindeki aksakliklar sayilabilir. Alinan tiim tedbirlere ragmen fiyatlarda
azalma yerine siirekli bir artigin yasandigir gozlenmistir. Burada igsel faktorler kadar digsal faktorlerin de etkisi
bulunmaktadir. Gida fiyatlarinda yasanan bu oynaklig1 gidermek igin gida komitesi birgok 6nlem almasina ragmen
bu kararlarin kisa vadede fayda saglamasi gii¢ goriinmekte, uzun vadede sonuglar alinabilecegi ongoriilmektedir
(Ozcelik ve Uslu, 2024).

TARIMSAL VE GIDA URUNLERINDE FiYAT ARTISININ OLASI NEDENLERI

Gida fiyatlarindaki agir1 artigin olasi nedenleri arasinda ilk sirada tarimsal girdi maliyetlerindeki artis
sayilabilir. Ozellikle petrol fiyatlarinda yasanan hareketlilik tarimsal iiriin fiyatlarmi da derinden etkilemektedir
(Tadesse vd. 2014; Algan vd. 2021). Mazotun litre fiyatinin artmasi birbirinin lokomotifi olan dogal gazi artirmakta,
dogalgazdan {iretilen elektrigin de artmasi ¢iftginin sulamay: elektrikle yapmasi neticesinde sulama maliyetlerini de
artmaktadir. Yem fiyatlar1 yaninda tohum, giibre, ilag, is¢ilik, diger mal ve hizmetlerin maliyetlerinde de artiglar s6z
konusudur (Esmaeili ve Shokoohi, 2011:1022). TUIK Ekim 2024 verilerine gore Tarimsal Girdi Fiyat Endeksi
(Tarim-GFE) yillik %32.59, aylik %2.75 artmistir. Yillik en fazla artis %64.81 ile diger mal ve hizmetler, aylik
degisimin en yiiksek oldugu alt grup %>5.32 artis ile hayvan yemi alt grubu olmustur (TUIK, 2024).

Gida fiyatlar iizerinde makroekonomik degiskenler arasinda en etkili unsur doéviz kuru kabul edilmektedir
(Abbott vd., 2008:28). Doviz kurlarinda yasanabilecek bir degisim sonucunda maliyetler, tarim iiriinlerinin fiyatlari,
ihracat ve ithalat hacmi degisecek ve bu durum ekonomiyi etkileyecektir. Dolayisiyla doviz kurlarindaki degisimlerin,
tarim {rtinleri fiyatlarina yansimasi énemli bir fiyat etkisi yaratmaktadir. Kur etkisiyle tarim iiriinlerinde olusacak
degisimler, piyasalarda bir belirsizlige neden olmaktadir. Bu belirsizligin siireklilik arz etmesi, enflasyon iizerindeki
baskiy1 artirmaktadir (Karadas ve Kosaroglu, 2020: 516).

Fiyat artisinin olasi nedenleri arasinda iklim degisikligi ve dogal afetler gosterilebilir. (Samuels ve Puro, 1991;
Neumayer ve Barthel, 2011; Yu vd., 2018). Kiiresel 1sinma, mevsimsel dalgalanmalara neden olmakta ve ekonomi
lizerinde olumsuz etkilere yol agmaktadir (Boshoff, 2021). Deprem, yangin, don olaylar1, kuraklik, sel felaketi ve
tsunami tarimsal {riinlere ciddi zararlar vermekte, verimi diigiirmekte ve iretim miktarinin azalmasima neden
olmaktadir (Quiggin, 2007; Harrison vd., 2010; Sakai vd., 2017; Prentice vd., 2020; Cavlak ve Selvi, 2022). iklim
degisikliginin neden oldugu kiiresel etki, gida iiretiminin girdi maliyetlerini ve ¢ikti fiyatlarini etkileyerek gida
fiyatlarinin artmasina neden olmaktadir (Edwards vd., 2011). 2021 yaz aylartyla baslayan bagta Antalya olmak {izere
diger sehirlerde de baslayan orman yanginlari tarim alanlarina ve seralara kadar ulagmasi nedeniyle meyve ve sebze
rekoltesinde diisiise neden olabilecegi, bu durumun da fiyatlarda artis1 tetikleyebilecegi sdylenebilir.
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Fiyat artisinin diger bir nedeni ise tarimsal iirlinlerin sehirlerarasi nakliyesinde olusan masraflar gosterilebilir.
Tasimacilikta 6zellikle koprii ticreti, soforiin yevmiyesi, ambalajlama, aracin giinliigii, tiriinlerdeki ezilme ve bozulma
one cikmaktadir. Fiyat artisina neden olan bagka bir sorun ise aracilik hizmeti verenlerin komisyon iicreti ile kar
marjlaridir. Bir iiriiniin iireticiden tiiketiciye ulasincaya kadar gegen siire igerisinde bir aracilik hizmeti dogmaktadir.
Bu hizmeti de tiiccar, manav ve pazarci vb. sunmaktadir. Fiyatin diger bir artis nedeni ise etik dis1 davraniglarin
gosterilmesidir. Saticilar ya da pazarlamacilarin zaman zaman dogal afetleri ve iklim sartlarini bahane ederek, mevcut
durumu istismar ederek stok¢uluk yapmasi, saticilar aralarinda gizli anlagmalar yapmasi gibi etik dis1 davranislar
ortaya koyabilmektedir. Giinlimiizde de etkisini devam ettiren savas ve terdr olaylari da fiyat artisina yol
acabilmektedir. Tarim iiriinlerinde fiyat artisina neden olan makroekonomik gdstergeler olarak ise; enflasyon, faiz
orani ve doviz kuru karsimiza ¢ikmaktadir (Kornher ve Kalkuhl, 2013). Tim bunlarin yani sira tesvik ve
desteklemelerin yetersizligi, salgin hastaliklar ve pandemi donemleri, alim ve satimdaki KDV oranlarindaki
farkliliklar gida fiyatlarinin yiikselmesine neden olmaktadir (Sayed ve Peng, 2021; Cavlak ve Selvi, 2022).

Covid-19 pandemisinin etkilerinin yogun olarak goriildiigii donemlerde yasanan panik nedeniyle tiiketiciler
ihtiyaglarinin 6tesinde gida iiriinleri satin alarak stok yapma egilimine girmislerdir. Bu durumu firsat olarak goren
saticilar gida fiyatlarini agirt miktarda arttirmiglardir (Prentice vd., 2020). Diinya genelinde temel gida maddelerinin
fiyatlarinin asir1 yiikseldigi, diisiik gelirli hanelerin gidaya erisiminin zorlastig1 ve marketlerde satilan yiyeceklerin
fiyatlarinin stirekli arttig1 belirtilmektedir (Cabral ve Xu, 2020). Covid 19 pandemisinin saglik ve gida basta olmak
iizere ihtiyaclarin karsilanmasi noktasinda biiylik sikintilar yasattigi, tedarik zincirlerinin pandemiye hazirliksiz
yakalandiklar1 ve artan ihtiyaglara cevap veremedikleri tespit edilmistir (Erkesim, 2021). ABD’de Covid-19 salgininin
baglamasindan sonra et ve siit iiriinlerinin, balik ve yumurtanin en ¢ok etkilenen iiriinler oldugu ve bu iiriinler lizerinde
tedarik zincirleriyle ilgili sorunlarin ve talep soklarinin payinin ¢ok fazla oldugu gézlenmistir (Dave vd., 2020; Cavlak
ve Selvi, 2022).

MATERYAL ve YONTEM
Ampirik model

Calismada Tirkiye’de tarimsal riin ve gida fiyatlarin1 etkileyen kiiresel degiskenlerin etkilerini
belirleyebilmek icin Yapisal Vektor Hata Diizeltme Modeli (SVECM) kullanilmistir. S6z konusu model, Sims (1980)
tarafindan Vektor Otoregresyon (VAR) modelinden tiiretilerek gelistirilen Yapisal Vektdr Otoregresyon (SVAR)
modeline dayali bir modeldir (Enders ,1995; Amisano ve Giannini, 1997; Breitung, vd., 2004; Liitkepohl, 2005).

Maksimum gecikme sayist p olan (p. dereceden), k sayida igsel degiskenden olusan (k boyutlu) bir SVAR
modelinin genel gosterimi asagidaki gibidir:

Aye = Ao+ Ay + -+ Apyip t & 1

Burada y; (k x 1) boyutlu degiskenler vektoriinii, Aj (i = 1,.....p) (k x k) katsayilar matrisini, A degiskenler
arasindaki esanli iliskileri gosteren katsayilar matrisini ve & ise (k x 1) boyutlu yapisal soklar vektoriinii ifade
etmektedir. Burada, yapisal soklarin serisel olarak iliskisiz, i¢csel degiskenlerin duragan ve beyaz giiriiltii siireclerine
sahip olduklar1 varsayilmaktadir.

SVAR modellerinde degiskenlerin cari degerleri, diger degiskenler iizerinde es anli etkilere sahip oldugu i¢in
(1) numarali modelden dogrudan tahmin gergeklestirilememektedir. Bu durumda yapisal modelin her iki tarafi A™! ile
carpilarak indirgenmis bi¢im VAR modeli elde edilir:

yve=h+0Lyiq1+ -+ LYyep+u 2
Burada Iy = A™'Ay, I} = A7'A,, I, = A7'A,,, ve yuy = A™'e, tammlamalarim gosterir. Burada indirgenmis
bicim hata terimi pt, k x 1 boyutlu gézlemlenemeyen sifir ortalamaya sahip beyaz giiriiltii siirecini ortaya koymaktadir.
Yapisal soklar (&) ile indirgenmis bicim hata terimi () terimi arasindaki baglanti (2) numarali sistemde birbiriyle

iligkili hale gelmistir:

U = Ale, 3
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(3) numaral iligski, degiskenler arasinda esbiitiinlesmenin varlig1 halinde (2) numarali indirgenmis bigim
model, VECM olarak ifade edilebilmektedir:

Ayt = af'yeq + LAY 4 + -+ I;J—lAYt—p+1 tute 4

Burada Ayt k boyutlu gdzlemlenebilir degiskenler vektorii, a (K x r) boyutlu katsay1 matrisi, B (K x 1)
esbiitiinlesme matrisi, 5 (k x k) kisa donem katsayr matrisi p; sifir ortalama ve sabit varyanshi hata terimleri
vektoriidiir. Saglanan metinde, vektor otoregresif (VAR) modellerinde kullanilan hareketli ortalama gosterimi ve
yapisal soklarm etkileri agiklanmaktadir. Model (5), (4) numarali denklemin hareketli ortalama gdsterimidir. Bu
modelde: Wj ve ®j Ongorii hatasi etki-tepki katsayilar, ¢ baglangic kosullarmi temsil eder. Burada j sonsuza yaklastikca
Y¥j sifira yakinsar. Bu durumun bir sonucu olarak Wj gecici veya kisa donem etkileri, ®] ¥j ile hesaplanan ise uzun
donem etkileri ortaya koyar. Ayrica, ® ve ® sirasiyla ¥ ve ® bilesenlerinin ortogonal kisimlaridir.Yapisal soklarin
uzun donem etkilerini tespit edebilmek i¢in bazi degiskenlere ekonomik teoriye uygun olarak uzun dénem sifir kisitlari
uygulanmaktadir. Buradaki temel gaye, yapisal soklarin kalici ve gegici etkilerini ortaya koyabilmektir. Bunun
yaninda, r sayida esbiitiinlesme iliskisinin bulundugu bir sistemde k=n-r sayida sok, kalici etkilere sahip olmaktadir.
Ornegin 1 adet esbiitiinlesme iliskisi varsa, 4 degiskenli bir modelde sadece 3 sok kalici etkilere sahip olmaktadir.
Kalic1 soklarin tespit edilebilmesi igin ihtiya¢ duyulan kisit sayist ise k(k-1)/2 ile belirlenir, yani 4 degiskenli modelde,
dogrusal olarak birbirinden bagimsiz 6 adet sifir kisitinin uygulanmasi gerekmektedir. Benzer sekilde gecici soklarin
tanimlanmasi biitiinlesik iliski sayist goz oniine alinarak r(r-1)/2’ye yapilir. Tiim bu tanimlamalardan hareketle eger
bir tane biitiinlesme iliskisi varsa, gegici soklara iliskin kisit sayisi sifir olmaktadir (Briiggemann, 2006: 411).

ARASTIRMA BULGULARI ve TARTISMA

Bu ¢aligmada Tiirkiye’de tarimsal ve gida iiriinleri fiyatlarmi etkileyen kiiresel degiskenler 2003-2025 yillar1
arasi aylik veriler dikkate alinarak Vektdr Hata Diizeltmeli (VECM) esbiitiinlesme ve Granger nedensellik testi ile
analiz edilmistir. Calismaya ait veri seti TUIK ve Tiirkiye Cumhuriyet Merkez Bankasi veri tabanlarindan elde
edilmistir. Calismada bagimli degiskenler gida ve alkolsiiz icecekler TUFE, islenmemis gida TUFE, tarim iiriinleri
UFE ile bagimsiz degiskenler déviz kuru (USD ve Euro ortalamasi), tarim iiriinleri ihracat indeksi, tarim iiriinleri
ithalat indeksi, Brent petrol fiyatlar1 ve uluslararas: gida fiyat endeksi arasindaki kisa ve uzun dénemli iliskilerim
nedensellik durumu incelenmistir. Calismanin amaci dogrultusunda esbiitiinlesme ve nedensellik analizlerinden
yararlanilmistir. Egbiitiinlesme analizleri Oncesinde serilerin normal dagilimlari kontrol edilmis, logaritmik
doniisiimleri yapilarak tekli normal dagilimlari saglanmistir. Egbiitinlesme analizinin gergeklestirilmesi i¢in serilerin
ayn1 diizeyde duragan (ayni dereceden entegre) olmasi gerektiginden Genisletilmis Dickey Fuller (ADF) (Dickey ve
Fuller, 1979) birim kok testi uygulanmistir. Analizde kullanilan degiskenlerin duragan olmadiklari, buna kargin birinci
farklart alindiginda duragan hale geldikleri gozlemlenmistir. Esbiitiinlesme analizinde uygun gecikme uzunlugunu
belirlemek amaciyla Wald gecikme diglama testinden (VEC Lag Exclusion Wald Tests) yararlanilmistir. Testte yokluk
hipotezi “ilgili gecikmenin dislanmasi gerektigi” yoniinde oldugundan p>0,05 oldugunda hipotez kabul edilmekte ve
ilgili gecikmeler diglanmakta; p<0.05 oldugunda yokluk hipotezi reddedilmekte ve ilgili gecikmenin kabul edildigini
ifade etmektedir.

Model testinin gecerliligi icin degisen varyans, otokorelasyon ve coklu normal dagilimin saglanmasi
gerektiginden degisen varyans sorunu i¢in White testi (White VEC Residual Heteroskedasticity), otokorelasyon
sorunu i¢in LM test (VEC Residual Serial Correlation LM Test) ve ¢oklu normal dagilim kosulu i¢in Cholesky
(Lutkepohl) ¢oklu normal dagilim testi uygulanmistir. Degisen varyans sorununu gerceklestirilen White testi (White
VEC Residual Heteroskedasticity) “serilerin ortak varyansa sahip oldugu” yokluk hipotezini test etmekte ve ki-kare
test istatistigine ait p>0.05 oldugunda hipotez kabul edilmektedir. LM testi (VEC Residual Serial Correlation LM
Test) belirlenen gecikme araligindaki her gecikme igin “seri iliskisi / korelasyonu yoktur” yokluk hipotezini test
etmekte ve LM test degerine ait p>0.05 oldugunda hipotez kabul edilmektedir. Matematikte Hermit matrisini
ayirmakta kullanilan Cholesky (Lutkepohl) ayristirmasi istatistikte dogrusal en kiigiik kareler problemlerde normal
denklemleri ¢6zmek i¢in yararlanilmaktadir. Jarque Berra test istatistiginden yararlanarak degerlendirilen analizde
yokluk hipotezi “serilerin artiklar1 normal dagilim gostermektedir” her bilesen i¢in ayr1 ayr test edilmekte ancak Joint
test sonucu p>0.05 oldugunda ¢oklu normal dagilimin saglandig1 anlasilmaktadir. Egbiitiinlesme esitligi sayisini
belirlemek amaciyla Johansen esbiitiinlesme testi gergeklestirilmis olup vektor sayilarini belirlemeye yonelik Trace
ve Max-Eigen test sonuglar1 dikkate alinmistir. Johansen (1988), esbiitiinlesme vektorlerinin sayisini belirlemek i¢in
iz testi ile maksimum Ozdeger testlerini Onermekte ve hesaplanan bu test istatistiklerinin, p degerleri ile
karsilastirilmasi gerektigini vurgulamaktadir. Testlerde sabit terimsiz, sabit terimli ve sabit terimli ve trendli modeller
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icin egbiitiinlesme sayilar1 belirlendigi gibi “esbiitiinlesme yoktur” yokluk hipotezini de test etmektedir. Yokluk
hipotezi Trace ve Max-Eigen istatistikleri i¢in ayr1 ayr test edilmekte ve bu testlere ait degerler kritik degerleri
astiginda (p<0.05) oldugunda esbiitiinlesme iliskisinin olmadig1 hipotezi reddedilmektedir. Calismada son olarak
dogrusal vektor hata diizeltmeli (VECM) esbiitiinlesme modeli dikkate alinarak tahmin modeli test edilmistir. Bu
amagla VECM Granger nedensellik /Blok Digsallik Wald testi gergeklestirilmistir. Modele dahil edilen serilerin
betimsel istatistiklerine Tablo 2°de yer verilmistir. Bagimli degisken olarak modele dahil edilen gida ve alkolsiiz
icecekler TUFE, islenmemis gida TUFE, tarim iiriinleri UFE ile bagimsiz degisken olarak déviz kuru (USD ve Euro
ortalamast), tarim tiriinleri ihracat indeksi, tarim iiriinleri ithalat indeksi, Brent petrol fiyatlar1 ve uluslararasi gida fiyat
endeksinin logaritmik doniisiimleri yapilmig ve serilerin normal dagilim gosterdikleri tespit edilmistir.

Tablo 2. Serilere ait betimsel istatistikler

Table 2. Descriptive statistics of the series

Seri Log Min. Maks. Ort. SS J-B(p)!
Gida ve Alkolsiiz Igecekler TUFE LNDITF -5.170 122.80 17.591 35.650 1.544(0.462)
Islenmemis Gida TUFE LND2TUF -12.400 209.15 22.778 49.759 4.457(0.108)
Tarim Uriinleri UFE LND3PAP -2.870 12.830 1.957 3.278 2.520(0.283)
Doviz Kuru LNIEXC -0.1039 9.7318 1.4851 2.794 0.849(0.653)
Tarim Uriinleri Ihracat Miktar Endeksi LNI2EXP 89.800 275.30 155.24 45.556 0.566(0.753)
Tarim Uriinleri Ithalat Miktar Endeksi LNI3IMP 76.100 166.80 112.46 31.666 1.806(0.405)
Brent Petrol Fiyati LNI4BRN 29.810 110.76 68.769 23.279 0.758(0.684)
Uluslararasi Gida Fiyat Endeksi LNISFPI 73.028 141.39 102.47 16.794 0.328(0.848)

I: Logaritmik déniisiim sonrasi J-B: Jarque-Bera

Serilerin duraganligi i¢in yapilan Genisletilmis Dickey-Fuller (ADF) birim kok testi bulgular1 Tablo 3’te
gosterilmistir.

Tablo 3. Serilerin birim kok istatistikleri

Table 3. Unit root statistics of the series

Diizeyinde 1. fark
Seri Sabit terimsiz Sabit terimli Sabit terimsiz Sabit terimli
LNDITF 0.857 -0.370 -8.690** -8.879%*
LND2TUF 0.818 -0.536 -9.630** -9.646**
LND3PAP -0.209 -1.374 -12.619** -12.285%*
LNI1EXC -0.492 3.029 -4,975%* -7.152%*
LNI2EXP 3.163 -0.261 -3.105%* -9.334%*
LNI3IMP 1.086 -1.236 -4,139%* -9.103**
LNI4BRN 0.329 -2.269 -3.636%* -5.296%*
LNISFPI 0.833 -2.213 -3.941%* -4.249%*

*: %S5 diizeyinde anlaml1 **:%]1 diizeyinde anlamh

Tablo 3’te ortaya konulan ADF birim kok test sonuglarina gore sabit terimli ve sabit terimsiz modellerin her
ikisinde degiskenlerin ayni diizeyde duragan olmadiklari, degiskenlerin birinci farklari [I(1)] alindiginda birlikte
duragan olduklar: tespit edilmistir. Buna gore degiskenler arasinda esbiitiinlesme vektorii aranacaktir. Tablo 4’te
esbiitiinlesme modeli i¢in uygun gecikme uzunlugunu belirlemek amaciyla gerceklestirilen gecikme sira se¢imi
sonuglarina yer verilmistir.

Tablo 4. Gecikme uzunlugu belirleme sonuglari

Table 4. Lag length determination results

Model Gecikme AIC SC HQ
1 (Bagimh degigsken: LNDITF) (1) 027§gi 232?1‘5 1302§Z
2 (Bagiml degigsken: LND2TUF) (1) 023?5? 12832i 026322
3 (Bagiml degisken: LND3PAP) (1) 02822 223;1 lzlg}:

* {lgili kriter tarafindan segilen gecikme sirasini gosterir.

Tablo 4’teki AIC, SC ve HQ kriterlerinin her {igli de en uygun gecikmeyi birinci gecikme olarak belirlemistir.
Buna gore en uygun gecikme uzunlugu maksimum birinci gecikmedir. Tablo 5°te vektor hata diizeltme modeli
(VECM) egsbiitiinlesme modelinde degisen varyans, otokorelasyon ve coklu normal dagilim sonuclarma yer
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verilmistir. LNDI1TF, LND2TUF, LND3PAP degiskenlerinin bagimli degisken oldugu {ic modelde de degisen
varyans, otokorelasyon veya normal dagilimla ilgili sorun olmadig1 tespit edilmistir (Tablo 5).

Tablo 5. Degisen varyans, otokorelasyon ve ¢oklu normal dagilim sonuglari

Table 5. Results of heteroscedasticity, autocorrelation, and multiple normal distribution

Model Test istatistik Sonug¢
Degisen varyans 187.766  0.330 Degisen varyans sorunu
(White VEC Residual Heteroskedasticity) yoktur
< <. Otokorelasyon 21.708 0.653 Otokorelasyon sorunu
I (Bagumlt degisken: LNDITF) (VEC Resi(}i,ual Serial Correlation LM Test) yoktur g
Coklu normal dagilim 6.524  0.769 Artiklar normal dagilim
(VEC Residual Normality Test / Cholesky (Lutkepohl) gostermektedir
Degisen varyans 190.714  0.278 Degisen varyans sorunu
(White VEC Residual Heteroskedasticity) yoktur
- o Otokorelasyon 18.673  0.812 Otokorelasyon sorunu
2 (Bagiml: degisken: LND2TUF) (VEC Resi(}i,ual Serial Correlation LM Test) yoktur g
Coklu normal dagilim 7.867 0.642 Artiklar normal dagilim
(VEC Residual Normality Test / Cholesky (Lutkepohl) gostermektedir
Degisen varyans 189.254  0.303 Degisen varyans sorunu
(White VEC Residual Heteroskedasticity) yoktur
- R Otokorelasyon 28.305 0.294 Otokorelasyon sorunu
3 (Bagiml: degisken: LND3PAP) (VEC Resi(}i,ual Serial Correlation LM Test) yoktur Y
Coklu normal dagilim 7.427 0.685 Artiklar normal dagilim
(VEC Residual Normality Test / Cholesky (Lutkepohl) gostermektedir

Tablo 6’da esbiitiinlesme esitligi sayisint belirlemek amaciyla Johansen esbiitiinlesme testi gergeklestirilmis
olup vektor sayilarmi belirlemeye yonelik Trace ve Max-Eigen test sonuglar1 dikkate alinmistir. Johansen (1988),
esbiitiinlesme vektorlerinin sayisini belirlemek igin iz testi ile maksimum 6zdeger testlerini onermekte ve hesaplanan
bu test istatistiklerinin, p degerleri ile karsilagtirilmasi gerektigini vurgulamaktadir. Tablo 6’da Johansen
esbiitiinlesme vektor sayilarini belirleme ve kisitsiz esbiitiinlesme siralamaya yonelik Trace ve Max-Eigen test
sonuglar1 yer almaktadir.

Tablo 6. Esbiitiinlesme vektor say1 ve siralari test sonuglart

Table 6. Test results for the number and order of cointegration vectors

Model H, Hipotezi Ozdeger Trace p Hy Sonu¢  MaxEigen p H, Sonug¢
Esbiitiinlesme yoktur 0.884 116.789 0.000 Ret 43.129 0.004 Ret
_ o Enaz 1 0.841  73.659 0.000 Ret 36.751  0.003 Ret
I (Bagimh degisken: LNDITF) 5 0.667 36908 0.032 Ret 22.031 0.054 Kabul
Enaz3 0393 14.877 0.233 Kabul 9.992  0.335 Kabul
Esbiitiinlesme yoktur 0.869 101.061 0.000 Ret 40.669 0.008 Ret
_ . Enazl 0750  60.391 0.012 Ret 27751  0.064 Kabul
2 (Bagimlr degisken: LND2TUF) — p o 0557  32.640 0.092 Kabul 16328 0276 Kabul
Enaz3 0431 16312 0.160 Kabul 11311 0.229 Kabul
Esbiitiinlesme yoktur 0.936  117.656 0.000 Ret 55.002  0.000 Ret
. L Enaz 1 0771  62.655 0.007 Ret 29.459  0.039 Ret
3 (Bagimh degigken: LND3PAP) - p o 0.549  33.196 0.081 Kabul 15.940  0.302 Kabul
Enaz3 0476  17.255 0.123 Kabul 12.946  0.137 Kabul

Johansen esbiitiinlesme testi sonuglarina gére LND1TF degiskeninin bagimli degisken oldugu birinci modelde
Trace istatistigine gore esbiitiinlesme olmadig1 hipotezinin reddedildigi ve en az 3 esbiitiinlesme oldugu, MaxEigen
istatistigine gore esbiitiinlesme olmadig1 hipotezinin reddedildigi ve en az 2 esbiitiinlesme oldugu tespit edilmistir.
LND2TUF degiskeninin bagimli degisken oldugu ikinci modelde Trace istatistigine gore esbiitiinlesme olmadigt
hipotezinin reddedildigi ve en az 2 egbiitinlesme oldugu, MaxEigen istatistigine gore esbiitiinlesme olmadig1
hipotezinin reddedildigi ve en az 1 esbiitiinlesme oldugu tespit edilmistir. LND3PAP degiskeninin bagimli degisken
oldugu ti¢lincii modelde Trace istatistigine gore esbiitiinlesme olmadigi hipotezinin reddedildigi ve en az 2
esbiitiinlesme oldugu, MaxEigen istatistigine gore esbiitiinlesme olmadigt hipotezinin reddedildigi ve en az 2
esbiitiinlesme oldugu tespit edilmistir. Calisma dogrusal iliskiyi aradigindan sabit terimli ve en fazla birinci
gecikmelerin kullanildigi dogrusal vektor hata diizeltmeli (VECM) esbiitiinlesme modeli dikkate alinmistir. Tablo
7’de bagimsiz ve bagimli degiskenler arasindaki iliskiye ait vektor hata diizeltmeli kisa ve uzun dénemli tahmin
sonuglarina yer verilmistir.

313



Merdan, Cilt/Volume 31 Sayv/Issue 2 Yil/Year 2025

Tablo 7. VECM kisa ve uzun dénemli tahmin sonuglart

Table 7. VECM short and long run estimation results

Model Katsay1 SH t
Uzun Dénem
LNI1EXC(-1) 0.447 0,397 1,127
LNI2EXP(-1) 5.737 2,176 2,636%%*
LNI4BRN(-1) 4.622 0,660 7,001%%*
LNISFPI(-1) 10.891 1,601 6,801 %%*
C 5.045 9,924 0,508
| (Bagimh degisken: LNDITF) Iggj‘ﬁ;&“‘ 071 0131 -
D(LNDITF(-1)) 0.357 0,203 1,758
D(LNI1EXC(-1)) 0.113 0,188 0,599
D(LNI2EXP(-1)) 1.145 1,277 0,896
D(LNI4BRN(-1)) 1.842 0,555 3,319%%*
D(LNISFPI(-1)) 4.776 1,547 3,086%**
R?>=0.698 AR?= 0.590 F=6.476
Uzun Dénem
LNI1EXC(-1) 1.160 0,632 1,833
LNI2EXP(-1) 15.308 3,465 4,416%**
LNI4BRN(-1) 5.511 1,047 5,262%%%
LNISFPI(-1) 15.723 2,532 6,209%%*
C 24.740 15,751 1,571
2 (Bagimh degisken: LND2TUF) lé'os;']\l,);l;‘ém 0108 0.082 1324
D(LNDITF(-1)) 0.512 0,204 2,506%*
D(LNI1EXC(-1)) 0.055 0,174 0,319
D(LNI2EXP(-1)) 1.851 1,333 1,387
D(LNI4BRN(-1)) 1.350 0,487 2,770%**
D(LNISFPI(-1)) 3.670 1,364 2,689%%**
R?=0.717 AR? =0.616 F=7.109
Uzun Dénem
LNI1EXC(-1) 1.260 0,086 1,614
LNI2EXP(-1) 5.681 0,472 1,026
LNI4BRN(-1) 0.205 0,148 1,386
LNI5SFPI(-1) 0.633 0,364 1,141
C 27.091 2,172 12,471
- .. Kisa Donem
3 (Bagiml degisken: LND3PAP) COINTEQ 0282 0316 0.891
D(LNDITEF(-1)) 0.801 0,242 3,311%%*
D(LNI1EXC(-1)) 0.203 0,217 0,933
D(LNI2EXP(-1)) 1.280 1,461 0,871
D(LNI4BRN(-1)) 0.771 0,428 1,803
D(LNISFPI(-1)) 0.086 1,169 0,073
R>=0.725 AR?= 0.626 F=7.368

*: %10 diizeyinde anlamli **: %5 diizeyinde anlamli ***: %1 diizeyinde anlamli

Hata diizeltme katsayisinin (COINTEQ) negatif yonli (0 ile -2 aralifinda) ve anlamli olmas1 degiskenlerin
esbiitiinlesik oldugunu gostermekte ve katsaymin tersi (1/katsay1) kisa donemde meydana gelen etkinin ne kadar
siirede dengeye gelecegi bilgisini vermektedir.

Gida ve Alkolsiiz igecekler TUFE (LNDI1TF) serisinin bagimli degisken oldugu birinci modelde tahmin edilen
modelin hata diizeltme katsayisinin negatif ve istatistiksel olarak anlamli oldugu (Cointeg=-0.271; t=-2.056; p<0.05),
diger bir ifadeyle gida ve alkolsiiz icecekler TUFE ile bagimsiz degiskenler arasinda uzun dénemli iliski oldugu ve
esbiitiinlesme katsayisina gore bagimsiz degiskenlerden kaynakli soklarin, uzun dénemde (yaklasik 3.5 yil sonra)
(1/0.271=3.69) dengeye gedigi goriilmektedir. Uzun dénem esitlikleri incelendiginde tarimsal iiriin ihracatindaki
(LNI2EXP) %]1°lik artigin, uzun dénemde gida ve alkolsiiz icecekler TUFE’de yaklasik %5.74 liik artisa yol actigi ve
bu artigin istatistiksel olarak anlamli oldugu (p<0.05) tespit edilmistir. Brent petroldeki %1°lik artisin, uzun donemde
gida ve alkolsiiz igecekler TUFE’de yaklasik %4.62’lik artisa yol agtig1 ve bu artisin istatistiksel olarak anlamli oldugu
(p<0.05) tespit edilmistir. Uluslararasi gida fiyat endeksindeki %1 lik artisin, uzun dénemde gida ve alkolsiiz igecekler
TUFE’de yaklasik %10.89°luk artisa yol agtif1 ve bu artisin istatistiksel olarak anlamli oldugu (p<0.05) tespit
edilmistir.
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Islenmemis Gida TUFE (LND2TUF) serisinin bagimli1 degisken oldugu ikinci modelde tahmin edilen modelin
hata diizeltme katsayisinin negatif ve istatistiksel olarak anlamli oldugu (Cointeg=-0.108; t=-1.324; p<0.10), diger bir
ifadeyle islenmemis gida TUFE ile bagimsiz degiskenler arasinda uzun dénemli iliski oldugu ancak esbiitiinlesme
katsayisina gore bagimsiz degiskenlerden kaynakli soklarin, uzun dénemde (yaklasik 9 yil sonra) (1/0.108=9.21)
dengeye geldigi goriilmektedir. Uzun donem esitlikleri incelendiginde tarimsal iiriin ihracatindaki (LNI2EXP) %1 ’lik
artisin. uzun donemde islenmemis gida TUFE’de yaklasik %15°lik artisa yol agtig1 ve bu artisin istatistiksel olarak
anlamli oldugu (p<0.05) tespit edilmistir. Brent petroldeki %1°lik artisin, uzun dénemde islenmemis gida TUFE’de
yaklagik %5’lik artiga yol actig1 ve bu artisin istatistiksel olarak anlamli oldugu (p<0.05) tespit edilmistir. Uluslararasi
gida fiyat endeksindeki %1°lik artigin, uzun dénemde islenmemis gida TUFE’de yaklasik %15°lik artisa yol agtig1 ve
bu artigin istatistiksel olarak anlamli oldugu (p<0.05) tespit edilmistir.

Tarim Uriinleri UFE (LND3PAP) serisinin bagimli degisken oldugu iigiincii modelde tahmin edilen modelin
hata diizeltme katsayisinin pozitif ve istatistiksel olarak anlamli olmadig1 (Cointeg=0.282; t=1.260; p>0.10), diger bir
ifadeyle tarim iiriinleri UFE ile bagimsiz degigkenler arasinda uzun dénemli iliski olmadig: tespit edilmistir.

Degiskenler arasindaki nedensellik / digsallik iligkisinde yararlanilan vektor hata diizeltmeli (VECM) Granger
nedensellik /Blok Digsallik Wald testi sonuglart Tablo 8’de yer almaktadir. Test istatistiginde yokluk hipotezi (HO)
“X degiskeni Y’nin nedeni degildir / diglanmalidir” seklindedir. Bu durumda X2 istatistigine ait p degeri 0.05’ten
kiigiik oldugunda (p<0.05) bagimsiz degiskenin, bagimli degiskenin nedeni oldugu ve modelde yer alabilecegi
anlasilmaktadir.

Tablo 8. VECM Granger nedensellik / blok digsallik Wald testi sonuglari
Table 8. VECM Granger causality / block exogeneity Wald test results

Model Degisken X? sd p
D(LNI1EXC(-1)) 0.359 1 0.549
D(LNI2EXP(-1)) 0.804 1 0.369
1 (Bagiml degisken: LNDITF) D(LNI4BRN(-1)) 11.020 1 0.001
D(LNISFPI(-1)) 9.529 1 0.002
Tiimil 15.414 4 0.004
D(LNI1EXC(-1)) 0.102 1 0.749
D(LNI2EXP(-1)) 1.926 1 0.165
2 (Bagimh degisken: LND2TUF) D(LNI4BRN(-1)) 7.674 1 0.006
D(LNISFPI(-1)) 7.236 1 0.007
Tiimil 11.684 4 0.019
D(LNI1EXC(-1)) 0.872 1 0.350
D(LNI2EXP(-1)) 0.760 1 0.383
3 (Bagiml degisken: LND3PAP) D(LNI4BRN(-1)) 3.251 1 0.071
D(LNISFPI(-1)) 0.005 1 0.941
Tiimil 4331 4 0.363

Gida ve Alkolsiiz Igecekler TUFE (LND1TF) serisinin bagimli degisken oldugu birinci modeldeki digsallik
testlerine gore doviz kuru ve tarimsal iiriin ihracatinin, gida ve alkolsiiz icecekler TUFE nin nedeni olmadigina yonelik
yokluk hipotezinin reddedilmedigi (p>0.05), diger bir ifadeyle doviz kuru ve tarimsal iiriin ihracati degiskenlerinin,
gida ve alkolsiiz icecekler TUFE nin nedeni olmadig: tespit edilmistir. Buna karsin Brent petrol ve uluslararas1 gida
fiyat endeksinin gida ve alkolsiiz icecekler TUFE nin nedeni olmadigina yénelik yokluk hipotezinin reddedildigi
(p<0.05), diger bir ifadeyle Brent petrol ve uluslararas1 gida fiyat endeksinin, gida ve alkolsiiz icecekler TUFE’nin
nedeni oldugu tespit edilmistir.

Islenmemis Gida TUFE (LND2TUF) serisinin bagimli degisken oldugu ikinci modeldeki digsallik testlerine
gbre déviz kuru ve tarmmsal iiriin ihracatiin, islenmemis gida TUFE’nin nedeni olmadigmna yonelik yokluk
hipotezinin reddedilmedigi (p>0.05), diger bir ifadeyle doviz kuru ve tarimsal iirlin ihracatt degiskenlerinin,
islenmemis gida TUFE’nin nedeni olmadig: tespit edilmistir. Buna karsin Brent petrol ve uluslararas: gida fiyat
endeksinin islenmemis gida TUFE nin nedeni olmadigima yénelik yokluk hipotezinin reddedildigi (p<0.05), diger bir
ifadeyle Brent petrol ve uluslararast gida fiyat endeksinin, islenmemis gida TUFE nin nedeni oldugu tespit edilmistir.

Tarm iiriinleri UFE (LND2TUF) serisinin bagimli degisken oldugu iiiincii modeldeki digsallik testlerine gére
doviz kuru, tarimsal {iriin ihracati, Brent petrol fiyat: ve uluslararasi gida fiyat endeksinin, tarim iiriinleri UFE’nin
nedeni olmadigina yonelik yokluk hipotezinin reddedilmedigi (p>0.05), diger bir ifadeyle bagimsiz degiskenlerin,
tarmm iirinleri UFE nin nedeni olmadi1 tespit edilmistir.
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Diinya iilkelerinde oldugu gibi Tiirkiye’de de tarimsal {iriin ve gida fiyatlarindaki artig 2000’lerin ikinci
yarisindan itibaren hiz kazanmistir. Bu donem icerisinde gerek diinyada gerekse Tiirkiye’de tarimsal iiriinlerde
yasanan rekolte kayiplarmin yani sira temel girdi fiyatlarindaki artiglarin fiyat dalgalanmalarinda 6nemli etkileri
olmustur. Tiim bu etkenlerin yan1 sira 2020 yilindan sonra yaganan emtia fiyatlarindaki artislar, tilketim anlayisinin
stirekli degismesi, Covid-19 pandemisi sonrasinda gida arzinda ortaya c¢ikan sorunlar ile artan gida talebi, asiri
kuraklik ve su sikintisi fiyat artislarini daha belirgin hale getirmistir. Ardindan 2022 yilinda baglayan Rusya-Ukrayna
savagi bazi gida lirlinlerinde arz sorununu ortaya ¢ikarmistir. Tarimsal iirlin yetistirilme potansiyeli yiliksek olan illerde
6 Subat 2023 tarihinde deprem felaketinin yasanmasi arz talep dengesinin bozulmasia neden olmustur. Tiim bu
olumsuzluklarin gida fiyatlari {izerinde artirict etkileri olmustur. Tiirkiye, Diinya gida fiyatlarinda yasanan tiim bu
gelismelerden bagimsiz olarak, gida fiyatlarinda hizli bir artig yasamis ve bu artis enflasyonu koriikleyici bir faktor
olarak ortaya ¢ikmistir. Tiirkiye’de gida fiyatlarindaki artisin enflasyondaki artistan daha fazla olmasinda tiretici
fiyatlarindaki artisin ve tiretim miktarinin iyi planlanamamasinin énemli etkileri bulunmaktadir.

Bu ¢aligmada Tiirkiye’de tarimsal iiriin ve gida fiyatlarimi etkileyen kiiresel degiskenler 2003-2025 yillar1 arast
aylik veriler dikkate alinarak Vektér Hata Diizeltme Modeli (VECM) ile analiz edilmistir. Calismanin amaci
dogrultusunda esbiitiinlesme ve nedensellik analizlerinden yararlanilmistir. Egbiitiinlesme analizleri oncesinde
serilerin normal dagilimlar1 kontrol edilmis, logaritmik doniisiimleri yapilarak tekli normal dagilimlari saglanmistir.
Daha sonra egbiitiinlesme esitligi sayisini belirlemek amaciyla Johansen esbiitiinlesme testi gerceklestirilmis olup
vektor sayilarini belirlemeye yonelik Trace ve Max-Eigen test sonuglart dikkate alinmistir. Calismada son olarak
dogrusal vektor hata diizeltmeli (VECM) esbiitiinlesme modeli dikkate alinarak tahmin modeli test edilmistir. Bu
amagla VECM Granger nedensellik /Blok Dissallik Wald testi gergeklestirilmistir. Bu amag¢ dogrultusunda gida ve
alkolsiiz i¢ecekler TUFE ile bagimsiz degiskenler arasinda uzun dénemli iliski oldugu ve esbiitiinlesme katsayisina
gore bagimsiz degiskenlerden kaynakli soklarin, uzun donemde dengeye gedigi goriilmektedir Uzun donem esitlikleri
incelendiginde tarimsal iiriin ihracatindaki %1°lik artigin, uzun dénemde gida ve alkolsiiz icecekler TUFE’de yaklagik
%5.74’liik artisa neden oldugu; Brent petroldeki %1°lik artisin, uzun dénemde gida ve alkolsiiz igecekler TUFE’de
yaklasik %4.62’lik artisa yol actigi; uluslararas: gida fiyat endeksindeki %1°lik artisin ise uzun donemde gida ve
alkolsiiz icecekler TUFE’de yaklasik %10.89’luk artisa yol actig1 ve bu artislarin istatistiksel olarak anlamli oldugu
tespit edilmistir. Benzer sekilde Islenmemis Gida TUFE serisinin bagimli degisken oldugu ikinci modelde islenmemis
gida TUFE ile bagimsiz degiskenler arasinda uzun doénemli iliski oldugu ancak esbiitiinlesme katsayisia gore
bagimsiz degiskenlerden kaynakli soklarn, uzun donemde dengeye geldigi goriilmektedir. Uzun dénem esitlikleri
incelendiginde tarimsal {iriin ihracatindaki %1°lik artisin, uzun dénemde islenmemis gida TUFE’de yaklasik %15°lik
artisa yol agtig1; Brent petroldeki %1°lik artisin, uzun dénemde islenmemis gida TUFE’de yaklasik %5°lik artisa
neden oldugu; Uluslararasi gida fiyat endeksindeki %1°lik artigin, uzun dénemde islenmemis gida TUFE’de yaklasik
%15°lik artisa yol agt1ig1 ve bu artisin istatistiksel olarak anlaml1 oldugu bulgusuna ulasilmistir. Tarim Uriinleri UFE
serisinin bagiml degisken oldugu iiiincii modelde tarim iiriinleri UFE ile bagimsiz degiskenler arasinda uzun dénemli
iliski olmadig1 tespit edilmistir.

Gida ve Alkolsiiz Igecekler TUFE serisinin bagimli degisken oldugu birinci modeldeki dissallik testlerine gore
doviz kuru ve tarimsal {irlin ihracatinin, doviz kuru ve tarimsal iiriin ihracati degiskenlerinin, gida ve alkolsiiz igecekler
TUFE’nin nedeni olmadig1; buna karsin Brent petrol ve uluslararasi gida fiyat endeksinin, gida ve alkolsiiz igecekler
TUFE nin nedeni oldugu tespit edilmistir. Islenmemis Gida TUFE serisinin bagimli degisken oldugu ikinci modeldeki
digsallik testlerine gore doviz kuru ve tarimsal {iriin ihracatinin, déviz kuru ve tarimsal {iriin ihracati degiskenlerinin,
islenmemis gida TUFE’nin nedeni olmadigi; Buna karsin Brent petrol ve uluslararasi gida fiyat endeksinin,
islenmemis gida TUFE’nin nedeni oldugu sonucuna ulasilmistir. Tarim diriinleri UFE serisinin bagiml degisken
oldugu ti¢lincii modeldeki digsallik testlerine gore doviz kuru, tarimsal iiriin ihracati, Brent petrol fiyat1 ve uluslararasi
gida fiyat endeksinin, tarim iiriinleri UFE’nin nedeni olmadig: tespit edilmistir.

Calismada teorik ve ampirik literatiir dogrultusunda analiz sonuglar1 bir biitiin olarak degerlendirildiginde,
incelenen degiskenler icerisinde tiiketici fiyat endeksine yon veren temel faktorlerin uzun dénemde uluslararast gida
fiyat endeksinin ve Brent petrol fiyatlarmin oldugunu; déviz kuru ve tarimsal iiriin ihracat1 degiskenlerinin, TUFE’nin
nedeni olmadigini ortaya koymustur. Brent petrol fiyatlarinda meydana gelen bir artis, tarimsal {iretimin ve lrlinlerin
girdi fiyatlarini artiric bir etkiye sahip iken, fiyatlardaki artiga paralel olarak tarimsal {irlinlerin ihracatini da
artirmaktadir. Uluslararasi rekabette girdi maliyetlerinde ve ihrag mallarin birim fiyatlarindaki artis stratejik
dezavantaj anlamina gelmektedir. Bu durumda ¢alismada elde edilen aksi yonde bulgular, artan petrol fiyatlarina bagh
olarak tarim triinleri ihracatinin orantili bir sekilde artmasi nedeniyle, Tiirkiye’nin kiiresel pazarlarda rakip iilkelere
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enerji siibvansiyonlar1 bakimimdan stratejik bir iistiinliik sagladig1 seklinde yorumlanabilmektedir. Oysaki bu sonug,
tarimsal iriinlerin kiiresel rekabetgiligini gelistirebilmek igin enerji siibvansiyonlarinin stratejik degerini ve
gerekliligini desteklemektedir. Tarimin stratejik Gstiinliigiinii artirabilmek igin tarimsal tiretimin petrol kaynaklari ile
desteklenmesi gerekmektedir. Diger taraftan, petrol kaynaklar: yeterli olmayan tarimsal iiriin ihracatgisi konumunda
yer alan iilkeler, petrol iiriinlerine endeksli yakitlar konusunda, tarimsal iiretimi destekleyici ve gelistirici politikalar
ortaya koymalidir. Tiim bu sonuglardan hareketle Tiirkiye ekonomisi kiiresel gida fiiriinlerinde yasanan fiyat
artiglarindan ziyade uygulanan kur politikalar nedeniyle enflasyon yaratici bir kisir dongii igerisine girmistir. Tarimsal
piyasalar belli donemlerde piyasalarda yasanan aksakliklar nedeniyle hiikiimetlerin miidahalelerine maruz
birakilmaktadir. Yapilan miidahaleler taraflardan birini kisa vadede memnun etse de, orta ve uzun vadede kalict
coziimler ortaya konulamamaktadir. Tarimsal piyasalardaki aksakligi gidermede miidahale yerine diizenleme de
aramak daha isabetli bir karar olacaktir. Fiyatta istikrarinin saglanabilmesi tarimsal {iretimden gida sanayisine kadar
olan deger zincirinin tiim asamalarinda sistemli bir yapinin olusturulmasi ile miimkiin gériinmektedir. Bu noktada
tarimsal liretim yapan isletme kadar kooperatifler, gida sanayii, toptanci haller ve tarim iiriinleri lisansli depoculuk
uygulamalar1 gibi organizasyonlar biiyiik 6nem tagimaktadir. Tarimsal piyasada fahis fiyat artisi ve stokguluk
fiilleriyle piyasa isleyisini ve serbest rekabeti bozan eylemlerinin &niine gegilerek, piyasanin iiretim, isleme ve
pazarlama boyutlariyla biitlinciil bir yapiya kavusturulmasi gerekmektedir. Ortaya konulan segeneklerin en belirgin
ozelligi gida arzinda yerellik, yerel iliskilerin giiglendirilmesi ile yerel kaynaklarin etkin kullanimi olarak ortaya
cikmaktadir. Etkin bir yonetim yapisinin ve giiclendirilmis kurumlarin olusumu neticesinde siirdiiriilebilir tarimsal
orgiitlenme modelleri ile piyasa icerisinde gida fiyatlarinin istikrarsiz seyrine yon vermek miimkiin hale gelecektir.

Bu c¢alismanin bazi kisitlar1 bulunmaktadir. Caligmada tarimsal gida fiyatlarini etkilemesi diisiiniilen iklim ve
olumsuz hava kosullar1 dikkate alinmamistir. Gelecek ¢calismalarda daha giincel test teknikleri kullanilarak giibre, ilag,
yem gibi ithal agirlikli girdileri ve iklim degisikligini de ele alan ¢aligmalara da ihtiya¢ duyulmaktadir. Bu ¢aligma ile
Tiirkiye’de tarimsal iiriin ve gida fiyatlarini etkileyen kiiresel degiskenlere yonelik ¢aligma yapacak arastirmacilara
yol gosterici olmak amaglanmaktadir. Tiirkiye 6zelinde konuyla ilgili benzer caligmalar yer almakla birlikte bu
calismay diger ¢alismalardan ayiran temel dzellik; gida ve alkolsiiz igecekler TUFE, islenmemis gida TUFE, tarim
tiriinleri UFE ile bagimsiz degiskenler doviz kuru, tarim iiriinleri ihracat indeksi, tarim iiriinleri ithalat indeksi, Brent
petrol fiyatlar1 ve uluslararasi gida fiyat endeksi degiskenlerinin bir arada ele alindig1 ilk ¢aligma olmasidir.
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Design/Methodology/Approach: Utilizing panel data from the Indonesian Family Life Survey 5 (IFLS-5),
the study covers 13 provinces and includes 3,475 food-farming households, comprising 792 cooperative
members and 2,683 non-members. A probit regression model is employed to identify socioeconomic
determinants of cooperative participation, followed by Propensity Score Matching (PSM) and Inverse
Probability Weighted Regression Adjustment (IPWRA) to estimate the treatment effects on well-being
outcomes.

Findings: The probit results reveal that mobile phone usage, gender, experience of crop failure, and residential
location significantly affect the likelihood of joining a cooperative. Both PSM and IPWRA estimates indicate
that cooperative membership leads to a statistically significant increase in Happiness (by 42-45%) and Life
Satisfaction (by 25-29%). These findings highlight that cooperatives contribute not only to economic stability
but also to psychosocial dimensions of farmer well-being, including income predictability, future orientation,
and social inclusion.

Social Implications: The study recommends repositioning cooperatives as inclusive institutions that not only
provide economic services but also foster training, digital access, gender-sensitive participation, psychosocial
support, and risk-sharing, thereby enhancing farmers’ happiness, life satisfaction, and overall welfare.

Originality/Value: This study uniquely integrates subjective well-being indicators to assess cooperative
impacts, offering national-scale evidence for psychosocial and economic welfare improvements.

Keywords: Happiness, life satisfaction, psychosocial dimensions, subjective well-being.
Katilimdan refaha: Endonezyal gida iireticisi ciftciler arasinda kooperatif
iiyeliginin refah etkileri

Ozet

Amac: Bu ¢alisma, kooperatif iiyeliginin Endonezyali gida {ireticisi ¢iftcilerin 6znel iyi olusu iizerindeki
nedensel etkisini, mutluluk ve yasam doyumu gibi 6z bildirimli gostergelerle 6lgerek incelemektedir.

Tasarim/Metodoloji/Yaklasim: Calisma, Endonezya Aile Yasam Aragtirmast’nin (IFLS-5) besinci dalgasindan
elde edilen panel verileri kullanmaktadir. 13 ili kapsayan ¢alismaya, 792’si kooperatif tiyesi ve 2.683’1i iye olmayan
toplam 3.475 gida iireticisi hane dahil edilmistir. Katihmin sosyoekonomik belirleyicilerini analiz etmek i¢in probit
regresyon modeli kullamilmis, ardindan Kosullu Olasilik Eslestirmesi (PSM) ve Ters Olasilik Agirlikli Regresyon
Ayarlamasi (IPWRA) yontemleriyle 6znel iyi olus tizerindeki etkiler tahmin edilmistir.

Bulgular: Probit sonuglari, cep telefonu kullanimi, cinsiyet, {iriin kayb1 yasanmasi ve yerlesim yeri gibi
degiskenlerin kooperatif iyeligi iizerinde anlamli etkisi oldugunu goéstermektedir. PSM ve IPWRA
tahminlerine gore, kooperatif tiyeligi mutlulugu %42-45 ve yasam doyumunu %25-29 oraninda artirmaktadir.
Bu bulgular, kooperatiflerin yalnizca ekonomik istikrar saglamakla kalmayip, ayni zamanda gelir
ongoriilebilirligi, gelecege yonelik bakis acisi ve sosyal dahil olma gibi psikososyal boyutlarda da giftci
refahina katkida bulundugunu gostermektedir.

Sosyal Cikarmmlar: Calisma, kooperatiflerin yalnizca ekonomik hizmetler sunan degil, ayn1 zamanda egitim,
dijital erisim, toplumsal cinsiyete duyarli katilim, psiko-sosyal destek ve risk paylasimini da saglayan
kapsayici kurumlar olarak yeniden konumlandirilmasini 6nermektedir. Bu sayede ¢ift¢ilerin mutlulugu, yasam
memnuniyeti ve genel refahi giiglendirilebilir.

Ozgiinliik/Deger: Bu ¢alisma, kooperatiflerin etkilerini degerlendirmek igin 6znel iyi olus gostergelerini
entegre ederek, psikososyal ve ekonomik refah alanlarinda ulusal diizeyde kanit sunan 6zgiin bir yaklasim
ortaya koymaktadir.

Anahtar kelimeler: Mutluluk, yasam doyumu, psikososyal boyutlar, 6znel iyi olus.
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INTRODUCTION

The World Bank has classified Indonesia as experiencing extreme poverty in 2025, with a poverty rate of
60.3% of the population (World Bank, 2025). However, this figure has sparked controversy among various
stakeholders, as it contradicts the official statistics released by the Republic of Indonesia’s Central Bureau of Statistics
BPS (2025), which reports a poverty rate of 8.57%. The discrepancy arises from differing methodologies: the World
Bank employs the global poverty standard for upper-middle-income countries (US$6.85 per day), whereas BPS uses
the national poverty line, calculated based on basic needs (food and non-food) specific to each province. It is important
to note that the World Bank’s data is not intended to replace BPS figures but rather to facilitate global welfare
comparisons, particularly among countries with similar geographical and economic conditions, such as agrarian
economies. Fauziyah et al (2024) and Kubitza et al (2018) argue that, as an agricultural country, Indonesia’s poverty
among farming households is exacerbated by the predominance of small-scale farmers with limited land ownership.
Supporting this claim, BPS (2024) data indicates that 48.86% of Indonesian agricultural households remain below the
poverty line. This suggests that nearly half of the country’s agricultural workers have yet to achieve a decent standard
of living, underscoring the urgent need for structural policy interventions.

Poverty among farmers remains a persistent and unresolved issue in many developing economies. Multiple
interrelated factors contribute to this challenge at the farm level. A key driver is the low economic value of staple food
commodities (Amankwah & Gwatidzo, 2024), exacerbated by inefficient and uncoordinated food distribution systems
(Toiba et al., 2020). Farmers also face structural constraints including weak socio-economic conditions (Islam &
Farjana, 2024; Qiu et al., 2024; Massresha et al., 2021), technological gaps that depress productivity (Zegeye, Fikire,
et al., 2022; Syafrial et al., 2021; Zegeye, Meshesha, et al., 2022; Hanani et al., 2024), and limited access to critical
production resources such as arable land, capital, and labor due to rural outmigration (Deng et al., 2021; Afodu et al.,
2021; Xu et al., 2023; Song et al., 2022). While various interventions have been proposed, agricultural cooperatives
emerge as a particularly effective institutional solution. Research demonstrates that cooperatives enhance productivity
(Geffersa, 2024), strengthen market bargaining power (Ng’ombe et al., 2025; Nowfal et al., 2025; Njoya et al., 2025;
Yang et al., 2021), and improve farmers' socio-economic capacity (Ingutia & Sumelius, 2024). These findings suggest
that cooperatives can play a transformative role in creating sustainable agricultural ecosystems, making them a critical
component of poverty alleviation strategies.

While existing studies have explored the relationship between agricultural cooperatives and farmer welfare,
significant research gaps remain particularly concerning Indonesia’s food crop farmers. Previous analyses have
predominantly focused on single-commodity case studies (e.g., dairy farming (Onyango et al., 2023), cashew
production (Iyioku et al., 2024), and teff cultivation (Gemechu et al., 2025)), yielding fragmented insights that lack
generalizability to broader food agriculture systems. Crucially, these studies fail to account for Indonesia’s distinct
agroecological conditions and cooperative institutional frameworks. Given this contextual disparity, there is a pressing
need for nationally representative research examining how cooperatives influence the welfare of food crop farmers.
Such studies would not only enhance the empirical validity of findings but also provide a stronger evidence base for
targeted policy interventions.

Furthermore, existing studies evaluating the impact of agricultural cooperatives have predominantly focused
on material welfare indicators, including income levels (Onyango et al., 2023; Baiyegunhi et al., 2022), technical
efficiency (Gemechu et al., 2025), access to credit (Ingutia & Sumelius, 2024), and food security (Ng’ombe et al.,
2025), with some extending to health-related outcomes (Wu et al., 2023). However, a critical gap remains in the
examination of non-material dimensions of well-being particularly subjective measures such as Life Satisfaction and
Happiness within the context of farmer cooperatives, especially those involving food crop producers. While some
studies, such as Nugroho et al. (2022), have explored subjective well-being through the lens of social capital, and
Rahman et al. (2023) investigated its relationship with digital connectivity, no research to date has systematically
analyzed how cooperatives, as socio-economic institutions, influence well-being from a psychological perspective.
This oversight has significant implications, as it limits our understanding of cooperatives' holistic impact on food
farmers' welfare, particularly in the Indonesian context where such institutions play a crucial role in rural development.
Addressing this gap would provide a more comprehensive framework for assessing cooperatives' effectiveness in
enhancing farmer welfare beyond purely economic metrics.

This study makes four key empirical contributions to the existing literature. First, it provides evidence-based
findings derived from a national survey dataset, offering unprecedented representativeness in analyzing the conditions
of food farmers across Indonesia. To our knowledge, this constitutes one of the first comprehensive attempts to
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systematically examine the influence of cooperatives on the subjective well-being of food farmers at a national scale.
Second, the study introduces an innovative welfare measurement framework grounded in subjective well-being
indicators an approach seldom employed in cooperative impact studies. By integrating social, economic, and
psychological dimensions, this methodology presents a novel alternative for assessing farming household welfare,
thereby establishing a valuable reference for future research in agrarian and institutional economics. Third, the
findings offer critical insights for policymaking related to cooperative development in Indonesia. By demonstrating
the connection between cooperative participation and psychological well-being, the research enables policymakers to
design more holistic cooperative strengthening programs that extend beyond purely economic considerations. Such
an approach directly supports the achievement of Sustainable Development Goals (SDGs), particularly in poverty
reduction (SDG 1), improved well-being (SDG 3), and the development of inclusive institutions (SDG 16). Finally,
the study provides practical benefits for cooperative institutions themselves. The results highlight the dual role of
cooperatives as both economic entities and social welfare enhancers, offering empirical justification for cooperatives
to enhance their services, strengthen social networks, and develop member-centric welfare programs. In light of these
potential contributions, this study aims to rigorously measure the impact of cooperatives on the welfare of food
farming households in Indonesia.

MATERIAL AND METHOD

Research data

This study utilizes secondary data obtained from the fifth wave of the Indonesia Family Life Survey (IFLS 5),
conducted by the RAND Corporation and publicly accessible through their official website
(https://www.rand.org/well-being/social-and-behavioral-policy/data/FLS/IFLS.html). The IFLS 5 dataset represents
cross-sectional data collected during 2014-2015, providing a robust representation of Indonesian household
conditions. The survey's comprehensive coverage includes 83% of the Indonesian population (Nugroho et al., 2022)
with data collected across 13 representative provinces (Rahman et al., 2023), ensuring strong external validity for
national-level analysis. From the complete dataset containing information on cooperative participation for 31,411
households, we implemented a rigorous selection process to identify our target population. We specifically extracted
data on agricultural households, categorizing them into five distinct groups: horticulture farmers, PALAWIJA
(secondary crop) commodity farmers, plantation farmers (including coffee, sugarcane, etc.), livestock producers (meat
and dairy), and fisheries. This selection process yielded a final analytical sample of 3,475 farming households,
comprising 792 cooperative member households and 2,683 non-member households.

This study draws on specific variables from the IFLS5 dataset to address its research objectives. The key
independent variable is operationalized as a binary measure of cooperative participation, where 1 indicates
membership and 0 denotes non-membership. For assessing subjective well-being, we expand upon previous
measurement approaches (Nugroho et al., 2022; Rahman et al., 2023) by incorporating multidimensional indicators
grounded in established theoretical frameworks. Specifically, Life Satisfaction is measured through wealth level
assessments (Wong et al., 2006) and standard of living evaluations, while Happiness is gauged through consumption
needs fulfillment and health status satisfaction (Carver & Grimes, 2019; Mathentamo et al., 2024). The complete
operational definitions, measurement scales, and item formulations for these subjective well-being variables are
systematically presented in Table 1, providing a transparent foundation for our analytical approach.

Table 1. Indicator of the welfare variable

Variable Description Scores
1.Current state regarding the level of Happiness 4= Very happy; 3 = Happy; 2 = Unhappy; 1 = Very unhappy
ié\é\il};ether the household condition sufficiently meets daily 1= Insufficient; 2 = Just sufficient: 3 = More than sufficient

Happiness 3.Respondent's overall living condition 1= Insufficient; 2 = Just sufficient; 3 = More than sufficient
4.Condition of healthcare services available to the household 1= Insufficient; 2 = Just sufficient; 3 = More than sufficient
5.Respondent’s perception of the adequacy of household needs
over the next five years (assuming annual changes in the cost 4 = Very easy; 3 = Easy; 2 = Difficult; 1 = Very difficult
of living)
1Respondent’s level of satisfaction with their current life 1 = Very dissatisfied; 2 = Dissatisfied; 3 = Somewhat

satisfied; 4 = Satisfied; 5 = Very satisfied
Life 2.Respondent's current perception of their level of wealth (on

Satisfaction  a scale of 1 to 6) 1= Poorest; 6 = Wealthiest

3.Respondent’s future perception of their level of wealth in the
next five years (on a scale of 1 to 6)
Source: The Welfare Indicators, 2024 — BPS Statistics Indonesia

1 = Poorest; 6 = Wealthiest
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Furthermore, this study incorporates a comprehensive set of socioeconomic control variables to account for
potential confounding factors. The selected variables include: demographic characteristics (age, gender, marital
status); technological access (mobile phone ownership, internet usage); employment status (non-farm employment);
agricultural risk exposure (crop failure probability); geographic factors (place of residence); health status; social
assistance participation (cash transfer recipients); economic standing (family economic category); and educational
attainment (categorized as primary, junior secondary, senior secondary, diploma, and tertiary education). These
variables were carefully selected based on their established relevance to farmer welfare outcomes in previous
literature. The operationalization of all socioeconomic variables, including their measurement specifications and

response categories, is detailed in Table 2.

Table 1. Socioeconomic research variables

Variable Description Mean Std.dev
Age Age of the farmer (in years) 38.08719 15.68228
Marital status 1 if married, O otherwise 7156835 4511532
Mobile Phone Ownership 1 if the farmer owns a mobile phone for agricultural purposes, 0 otherwise 2040288 4030481
Internet Usage 1 if the farmer has internet access, 0 otherwise 3548201 4785276
Non-agricultural work 1 if any family member works in the non-agricultural sector, 0 otherwise 337554 4729436
Gender 1 = Male, 0 = Female 4906475 4999845
Risk of Crop Failure 1 if experienced crop failure in the past 12 months, 0 otherwise 2886331 4531922
Residence Location 1 = Urban, 0 = Rural 4382734 4962466
Happiness Il;élézzt scale (1-4) for current level of Happiness, and (1-5) for adequacy of 11.27971 2 414104
Life Satisfaction ;laliirst scale (1-5) for satisfaction with life, and (1-5) for perceived wealth 6.442014 152234
Health Condition Respondent's health condition (4 = Excellent; 3 = Good; 2 = Fair; 1 = Poor) 2.93554 .696558
Cash Assistance 1if the.respondent received cash assistance from the government, 0 2382734 4260885
otherwise
. Categorization based on the government-issued certificate of economic
Household Economic Status status (1 = Able; 0 = Poor/Underprivileged) 2123741 4090471
Primary Education 1 if respondents completed primary education, 0 otherwise 3628777 4808992
Junior High School Education 1 if respondents completed lower secondary education (SMP), 0 otherwise 2946763 4559627
Senior High School Education (l)tilfeie\)s?scéndents completed upper secondary education (SMA/SMK), 0 2535052 4350915
Diploma Education 1 if respondents completed diploma-level education, 0 otherwise 0238849 1527125
University Education 1 if respondents completed bachelor's, master's, or doctoral degree, 0 0638849 244583

otherwise

Source: Author’s calculation Based on Secondary Data, 2025

Estimation strategy

Our empirical analysis yielded three key findings: (1) comparative socio-demographic characteristics between
cooperative members and non-members among food farmers, (2) determinants influencing farmers' participation
decisions in cooperatives, and (3) the causal effect of cooperative participation on subjective welfare outcomes
(Happiness and Life Satisfaction).

To examine systematic differences between cooperative members and non-members, we employed
independent samples t-tests with the following specification:

X —Ho

T, = = 0
test S/'\/ﬁ

where X represent sample means, S denotes the pooled standard deviation, and n indicates sample sizes for

each group (cooperative members vs. non-members). This analytical approach allows us to rigorously test for
statistically significant differences in socioeconomic characteristics between the two populations (Toiba et al., 2020).
The results provide crucial insights into the baseline comparability of these groups prior to examining participation
determinants and welfare impacts.

Then, we employ a probit regression model to analyze the determinants of cooperative participation among
food farmers, with our dichotomous dependent variable coded as 1 for cooperative members and 0 for non-
members. probit regression function can be formulated as follows:

Pi(Yi = 1]Xi) = ®(Z) = ®(b0 + b1X1) 2
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The probit model specification estimates the probability that farmer i participates in a cooperative
Pi(Yi = 1]|Xi) through the standard normal cumulative distribution function ®(Z) that can be modeled on the
following integral values:

Pi = ®(2) ! F 7 4
i= =—| e2" dz
V2m )
1 [o+b1XD 4 3
Pi=®(2) = —f e 2° dz
VemJ)_

So it will then be derived as follows:

®~1 = [Pi(Yi = 1|Xi)] = 1 [®bo + b1X1]

&L= [Pi(Yi = 1|X0)] = Z = b0 + b1X1+e 4

The latent variable Z in our probit specification spans the range —oo and oo , with this formulation specifically
accommodating the binary nature of our outcome variable while preserving the assumption of normally distributed
errors. The model coefficients (f) capture the marginal effects of each explanatory variable on the underlying

. . L . . o . . R oy
propensity for cooperative participation, with the estimated probabilities derived through partial derivatives (5).

These probit regression results serve dual analytical functions: first, they quantify how each covariate affects
participation probabilities; second, they generate the propensity scores essential for our matching procedure.
Following established causal inference protocols (Rosenbaum & Rubin, 1984; Pan & Bai, 2015; Mtenga et al., 2024;
Ma et al., 2018; Wang et al., 2025; Rhezandy et al., 2023), we implement Propensity Score Matching to compare
cooperative members (treatment group) against comparable non-members (control group). This approach enforces
common support conditions, mathematically expressed as:

exp(BO + f1X1 + - ... +fnXn)

eGel) = P(Zi = 11Xt = x0) = = B ¥ FIXT .+ frk) 3

where the common support region ensures systematic balance of observed characteristics, thereby enhancing
the validity of our causal estimates regarding cooperative membership's welfare effects. The coefficients (f) represent
the estimated parameters for each covariate (X) in the model. Following the estimation of these parameters, we address
potential selection bias between the two comparison groups, cooperative member farmers (treatment group) and non-
member farmers (control group) through a rigorous matching procedure. This matching process, which ensures
comparability between groups by balancing observed characteristics, is implemented through the following functional
specification:

A(Pi) =Z_n_0£'r_5||P1—P0||.0610 6

The propensity score values for treatment and control groups are denoted as P1 and PO respectively, with 1
and 0 representing the corresponding sample sets. Our analysis employs multiple matching algorithms to ensure
robust estimation: (1) Nearest Neighbor Matching, which pairs participants with the most similar propensity scores
(Pan & Bai, 2015); (2) Radius Matching with a caliper of 0.1 standard deviations of the propensity score (J. Wang et
al., 2025); (3) Kernel Matching, utilizing weighted averages of comparable samples (J. Wang et al., 2025); and (4)
Stratification Matching, which estimates treatment effects within propensity score strata before aggregating to an
overall average (Austin, 2011). Through these approaches, we derive the Average Treatment Effect on the Treated
(ATT) in equation 7, our primary estimate of how cooperative participation affects farmer welfare outcomes,
operationalized through both Happiness and Life Satisfaction measures.

ATT = E(Y1|P(X),D = 1) — E(YO|P(X),D = 0) 7

To enhance the robustness of our causal estimates, we complement the Propensity Score Matching analysis
with Inverse Probability Weighted Regression Adjustment (IPWRA). This doubly robust estimator provides consistent
impact estimates by combining propensity score weighting with outcome regression modeling, thereby offering
greater protection against model misspecification (Mekonnen et al., 2025; Toiba et al., 2024; Bari et al., 2024). The
IPWRA framework consists of two key components: first, a treatment model estimating the probability of cooperative
participation conditional on observed covariates

p(treatment = 1) = f(x; B) + ¢; 8
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and second, an outcome model specifying the relationship between welfare measures and explanatory
variables.

Outcome; = f(x; a) + u; 9
These components jointly identify the average treatment effect (ATE) as

ATE;,rq = E(outcome;; — outcome;) 10

where the superscripts denote potential outcomes under treatment and control conditions respectively.
RESULTS AND DISCUSSION

Mean difference of socioeconomic and welfare variables

Table 3 presents a comparative analysis of socioeconomic characteristics between cooperative-affiliated and
independent food farmers. The results show no marked differences in age, marital status, internet usage, non-
agricultural employment, health status, cash transfers, household economic classification, or educational attainment
(junior high, senior high, and diploma levels).

Table 2. Mean Differences of Socioeconomic and Outcome Variables Between Cooperative and Non-Cooperative Food Crop Farmers

Mean Difference

Variable Cooperative Non-Cooperative Pooled Diff
Farmers Farmers

Socio-Demography
Age 38.54924 37.9508 38.08719 0.5984411
Marital Status 0.7146465 0.7159896 0.7156835 -0.0013431
Mobile Phone Ownership 0.239899 0.1934402 0.2040288 0.0464588***
Internet Usage 0.3598485 0.3533358 0.3548201 0.0065127
Non-agricultural Work 0.3421717 0.3361908 0.337554 0.0059809
Gender 0.5252525 0.4804324 0.4906475 0.0448202**
Risk of Crop Failure 0.2575758 0.297801 0.2886331 -0.0402252%*
Residence Location 0.4103535 0.4465151 0.4382734 -0.0361616*
Health Condition 2.916667 2.941111 2.93554 -0.024444
Cash Assistance 0.2310606 0.2404025 0.2382734 -0.0093419
Economic Status Category 0.2260101 0.2083489 0.2123741 0.0176612
Elementary Education 0.3333333 0.371599 0.3628777 -0.0382656**
Junior High School Education 0.3005051 0.2929556 0.2946763 0.0075494
Senior High School Education 0.25 0.2545658 0.2535252 -0.0045658
Diploma Education 0.0290404 0.022363 0.0238849 0.0066774
University Education 0.0858586 0.0573984 0.0638849 0.0284602***
Outcome Variable
Happiness 11.61364 11.18114 11.27971 0.4324958***
Life Satisfaction 6.642677 6.38278 6.442014 0.2598963 ***
Observation 792 2683

Notes: ***) Significant at 1% level, **) Significant at 5% level, *) Significant at 10% level
Source: Author’s calculation Based on Secondary Data, 2025

Comparative analysis between cooperative member and non-member food farmers reveals notable differences
across several dimensions. Cooperative members exhibit more prevalent mobile phone usage. This pattern aligns with
the predominant rural residence of cooperative-affiliated food farmers. This pattern may stem from several contextual
factors: rural farmers often rely on mobile phones due to limited broadband infrastructure, making voice/SMS services
more accessible than internet-dependent platforms, and mobile phones are more affordable and energy-efficient in
areas with unstable electricity. Notably, despite comparable internet adoption rates, rural users may prioritize mobile
connectivity for basic communication needs. Furthermore, the data indicate that cooperative participation in Indonesia
remains predominantly male-dominated, suggesting potential gender disparities in institutional access.

Cooperative members demonstrate markedly lower crop failure risk, suggesting access to technical support
through cooperative networks. Educational attainment patterns show pronounced differences: cooperative members
exhibit higher qualification levels, with bachelor's, master's, and doctoral degrees being substantially more prevalent
among this group. Conversely, non-members predominantly possess only primary education. These educational
disparities may reflect cooperatives' role in facilitating human capital development through training programs and
resource sharing. Furthermore, preliminary welfare assessments indicate cooperative members report greater
subjective well-being, manifesting in both higher Happiness levels and Life Satisfaction scores. This welfare
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advantage potentially stems from multiple cooperative benefits: enhanced economic stability through collective
bargaining, improved risk mitigation strategies, and stronger social support networks (Liang et al., 2023). These
findings collectively suggest cooperatives may serve as important institutional mechanisms for both risk mitigation
and human capital development among Indonesian food farmers.

Factors influencing food farmers' decision to participate in cooperatives

The results of our probit regression analysis are presented in Table 4. We also report the bias selection results
for the propensity score values estimated from the probit regression. Based on the estimation results, the
socioeconomic factors that exert a statistically significant influence include cellphone usage, gender, risk of crop
failure, and place of residence. The remaining factors show no significant statistical influence.

Table 3. Probit regression estimation

Variable Probit Regression Bias Selection (Mean)
Marginal Effect Std Error Treated Control %bias

Age 0.0004428 0.001552 38.549 38.424 0.8
Marital Status -0.0051576 0.0539745 0.71465 0.73611 -4.8
Mobile Phone Ownership 0.0489355%*** 0.0581751 0.2399 0.23864 0.3
Internet Usage 0.0022661 0.0495282 0.35985 0.34596 2.9
Non-agricultural Work -0.0004107 0.0506313 0.34217 0.34217 0
Gender 0.0333443** 0.0474279 0.52525 0.53914 -2.8
Risk of Crop Failure -0.039934 1 *** 0.0532293 0.25758 0.24747 2.3
Residence Location -0.0260189* 0.04801 0.41035 041162 -0.3
Health Condition -0.0101502 0.0340839 29167 2.9381 -3.1
Cash Assistance -0.0112523 0.0579432 0.23106 0.23485 -0.9
Economic Status Category 0.0227043 0.0591727 0.22601 0.24621 -4.9
Elementary Education -0.0375347 0.7013958 0.33333 0.36742 -7.1
Junior High School Education -0.016328 0.7016451 0.30051 0.28535 33
Senior High School Education -0.0218858 0.7018903 0.25 0.23485 3.5
Diploma Education 0.0264682 0.7153547 0.02904 0.02399 32
University Education 0.0558984 0.7058577 0.08586 0.08712 -0.5
Cons 0.7136085
Log Likehood -1846.7218 Mean Bias 2.5
LR chi2 (16) 36.92 MedBias 2.8
Prob>chi2 0.0022
Pseudo R2 0.0099

Notes: ***) Significant at 1% level, **) Significant at 5% level, *) Significant at 10% level
Source: Author’s calculation Based on Secondary Data, 2025

Mobile phone use has a positive and statistically significant effect on the likelihood of farmers joining
agricultural cooperatives. Specifically, a 1% increase in mobile phone adoption among the population of food crop
farmers is associated with a 4% rise in cooperative membership. This finding aligns with the argument of Nwangwu
et al. (2024), who posit that mobile phones facilitate access to critical agricultural information and enhance
participation in collective farming activities. Further supporting this, Ayim et al. (2022) demonstrate that mobile
phones are more effective than internet-based platforms in disseminating farmer-relevant information, owing to their
accessibility and lower literacy barriers. Given these findings, policymakers should prioritize improving digital
infrastructure either through government-led initiatives or partnerships with private providers to expand mobile
network coverage in rural Indonesia. Such investments would empower food crop farmers to engage more actively in
cooperatives and other social groups that bolster agricultural productivity and resilience.

Gender exerts a positive and statistically significant influence (at the 5% level) on cooperative participation,
with male farmers being 3% more likely than female farmers to engage in cooperatives. This finding aligns with
Rombeallo et al. (2024), who observed a similar gender disparity in coffee producer cooperatives, where male farmers
predominantly influence production decisions, particularly at the household level. Toiba et al. (2024) and Qorri &
Felfoldi (2024) further corroborate this pattern, noting that male farmers dominate in both social and institutional
agricultural activities. In contrast, female farmers often face constraints in accessing economic resources and
opportunities due to entrenched traditional practices (Samputra & Antriyandarti, 2024). To address this gender gap,
empowering women in food farming cooperatives in Indonesia is critical. Interventions should focus on enhancing
women’s access to decision-making, production resources, financial tools, and other key areas to mitigate existing
inequalities. Empirical studies support this approach, demonstrating that women’s empowerment through cooperatives
improves household food security (Jemaneh & Shibeshi, 2023), strengthens production control and income (Mwambi
et al., 2021), and enhances market access and bargaining power (Begum et al., 2024).
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The participation of Indonesian food farmers in agricultural cooperatives is significantly influenced by prior
crop failures, exhibiting a statistically negative relationship whereby each incidence of crop failure reduces farmers'
likelihood of cooperative involvement by 3%. This stems from diminished financial capacity, as income losses render
farmers unable to afford mandatory membership fees. A finding supported by Feryanto et al. (2023), who observed
farmers prioritize short-term asset liquidation over long-term institutional investments during crises. Compounding
this financial barrier is a crisis of institutional trust, wherein potential members remain skeptical of cooperative
benefits due to uncertain returns relative to upfront costs (Ma et al., 2021; Donkor & Hejkrlik, 2021; Yu et al., 2023).
Exacerbated by documented cases of cooperative failures in developing contexts Nguyen-Trung et al (2024) in
Vietnam. To address these dual challenges, Indonesian cooperatives must implement two key interventions: inclusive
governance structures ensuring farmer participation in decision-making, and robust risk mitigation mechanisms
including harvest insurance and emergency funds. Such measures would not only rebuild trust but also enhance
institutional resilience, ultimately strengthening the cooperative model as a vehicle for agricultural development and
food security.

The place of residence exhibits a statistically significant negative influence on cooperative participation at the
10% level, with urban farmers showing a 2% lower probability of joining cooperatives compared to their rural
counterparts. This finding aligns with Ma & Abdulai (2017), who demonstrated that cooperative membership yields
fewer benefits for urban farmers relative to rural areas. As Kopiyawattage et al (2019) and Manda et al (2020) explain,
urban agricultural systems typically feature easier market access, higher commodity prices, and greater technological
adoption among farmers - factors that diminish the perceived value of cooperative membership. These results suggest
that cooperative development efforts should prioritize rural areas, where they can more effectively enhance farmers'
socioeconomic conditions, facilitate technology adoption, and improve market access and product valuation. This
recommendation is particularly relevant given the characteristic challenges of rural agrarian communities, which often
face subsistence production systems, limited technological integration, and low productivity levels (Achmad et al.,
2022; Araya et al., 2024).

The probit regression results indicated that 2.5% of the socioeconomic variables could be eliminated, enabling
the subsequent Propensity Score Matching analysis. The initial sample revealed selection bias among 27 non-
cooperative food farmers due to socioeconomic characteristic disparities. Following sample refinement, the final
analytical sample comprised 792 cooperative members and 2,656 non-members within the common support area,
suitable for matching procedures. These matched samples were subsequently analyzed using both Propensity Score
Matching (PSM) and Inverse Probability Weighted Regression Adjustment (IPWRA) methodologies to estimate
treatment effects, with detailed impact estimation results presented in the following chapter. The matching process
ensured comparability between treatment and control groups by balancing observable characteristics, thereby reducing
potential selection bias in our impact evaluation. This rigorous approach enhances the reliability of our findings
regarding the effects of cooperative participation on farmer outcomes (Happiness and Life Satisfaction).

The impact of cooperative participation on the welfare of food farmers in Indonesia

Our well-being measure captures two distinct dimensions: (1) Happiness, operationalized through consumption
adequacy and health status, and (2) Life Satisfaction, measured via wealth indicators and future orientation. Table 5
presents the impact estimates, demonstrating consistently positive and statistically significant treatment effects across
both analytical approaches. The Propensity Score Matching analysis yields significant Average Treatment effect on the
Treated (ATT), while the Inverse Probability Weighted Regression Adjustment (IPWRA) shows robust Average
Treatment Effects (ATE). These results collectively indicate that cooperative participation among Indonesian food
farmers generates statistically meaningful improvements in farming households' Happiness and Life Satisfaction levels.

Table 4. Estimating the impact of cooperative participation on the welfare of food crop farmers

Matching Method Happiness Life Satisfaction
Propensity Score Matching Treat. Cont. ATT Treat. Cont. ATT
Nearest Neighbor 792 654 0.441%%* 792 654 0.293%%*
Radius 792 2656 0.423%** 792 2656 0.254%**
Kernel 792 2656 0.424%%* 792 2656 0.254%%*%*
Stratification 792 2656 0.428%** 792 2656 0.266%**
IPWRA Treat. Cont. ATE Treat. Cont. ATE
Potential Outcome Means 11.63%%* 11.18%%* 0.453%%* 6.640%** 6.380%** 0.259%%**
(POM) Coef (Robust std.error) (0.084) (0.046) (0.096) (0.054) (0.029) (0.061)

Notes: ***) Significant at 1% level, **) Significant at 5% level, *) Significant at 10% level
Notes: Treat. (Treated); Cont. (Control)
Source: Author’s calculation Based on Secondary Data, 2025
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The IPWRA analysis reveals significant potential outcomes for Indonesian food farmers. Without cooperative
participation, the average farmer’s well-being scores are projected at 11.8 (Happiness) and 6.380 (Life Satisfaction).
Cooperative membership increases these metrics by 45.3% (Happiness) and 25.9% (Life Satisfaction), respectively.
These findings are corroborated by Propensity Score Matching, which estimates a 42%—44% increase in Happiness
and a 25%-29% improvement in Life Satisfaction among cooperative participants. While prior studies have not
explicitly examined Happiness and Life Satisfaction, they demonstrate that cooperative participation enhances food
security (Ng’ombe et al., 2025), income (Yang et al., 2021; Geffersa, 2024; Wu et al., 2022), and socioeconomic
resilience (Onyango et al., 2023; Njoya et al., 2025), including technological adoption (G. Wang & Xu, 2025). Such
income gains likely fulfill basic household needs (Happiness) while bolstering self-efficacy and future confidence
(Life Satisfaction). Cooperatives further augment well-being by facilitating access to inputs, training, markets, and
financial services (e.g., credit, insurance), thereby improving farming efficiency. Although this study does not quantify
income effects, we posit that income stability and predictability are fundamental in shaping Happiness and Life
Satisfaction (Markussen et al., 2018). Cooperative participation is associated with shared ownership, leading to greater
life satisfaction and happiness. Through cooperative participation, farmers can overcome social isolation through
collective engagement, thereby reducing the psychological pressures associated with crop failure, poverty, and related
challenges (Liang et al., 2023).

Policy Implications and Practical Applications

Our findings yield concrete policy implications for enhancing the role of agricultural cooperatives in Indonesia.
For policymakers, cooperative managers, and practitioners, the results suggest that beyond their conventional
economic functions, cooperatives should be strategically developed to foster psychosocial well-being. Beyond their
conventional economic functions, cooperatives should be strategically developed to foster psychosocial well-being
through non-economic initiatives such as training programs, communal activities, and member discussion forums.
This broader welfare-oriented approach requires transforming cooperatives from mere input distributors or marketing
channels into dynamic learning communities that facilitate adaptive social support. Such institutional evolution would
enable cooperatives to serve as platforms for knowledge exchange, social network strengthening, and emotional
support critical resources for mitigating agrarian uncertainties. Empirical evidence substantiates this proposition:
studies demonstrate that meaningful social engagement and community belonging significantly enhance Happiness
and Life Satisfaction (Amati etal., 2018; Nugroho et al., 2022; Ahmed & Mesfin, 2017; Tselempi et al., 2024; Zahnow,
2024; Kpadé¢ et al., 2023). Consequently, cooperatives functioning as comprehensive social ecosystems can catalyze
farmers’ subjective well-being through dual pathways: economic stability via traditional services, and psychosocial
enrichment through community-based support systems. This holistic approach aligns with contemporary
understandings of rural development that recognize social capital as equally vital as economic capital for sustainable
welfare improvement.

In addition, this study offers several concrete recommendations. The first concerns the urgent need to
strengthen digital infrastructure, so that information about cooperatives can reach farming households more
effectively, especially in rural areas where access to reliable networks is often limited (Rahman et al., 2023). Second,
cooperative managers need to pay closer attention to gender. Programs that give women farmers a stronger voice in
leadership and decision-making are essential if cooperatives are to reduce the persistent gender gaps in rural
institutions. Another challenge is how to help farmers cope with crop failures, which often place heavy burdens on
household income. Here, cooperatives should work together with government and development partners to provide
insurance schemes and emergency funds that are simple and accessible. These kinds of measures would make
cooperatives more than just service providers, they would become trusted partners in sustaining farm livelihoods. And
with greater trust, membership is more likely to grow. In the longer run, such changes would not only support
economic resilience, but also improve farmers’ subjective well-being, seen in higher levels of happiness and life
satisfaction.

CONCLUSION

The findings of this study highlight the positive role of cooperatives in enhancing the welfare of food farmers
in Indonesia. The results demonstrate that cooperatives contribute meaningfully to improving farmers’ livelihoods by
expanding access to information through mobile phones, empowering women farmers, and providing post-harvest
protection, particularly in rural areas where access to technology and markets is limited. Participation in cooperatives
increases the likelihood that farmers experience both psychological and evaluative well-being. Importantly, the rise
in farmers’ happiness is not driven solely by higher income, but also by the stability and certainty of livelihoods gained
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through access to production inputs, markets, training, and financial support. Likewise, life satisfaction improves
because cooperatives create spaces that foster future expectations, a sense of belonging, and greater control over
resources. In this sense, cooperatives function not only as economic institutions but also as sources of social capital
that strengthen farmers’ psychological resilience, especially in the face of crop failures and economic pressures. This
study underscores the considerable potential of cooperatives as instruments for holistic welfare development among
farmers. Their role should extend beyond serving as marketing channels for crop distribution, to becoming learning
communities and forums for social support, particularly in shaping women farmers’ economic participation and
providing mechanisms such as insurance schemes and emergency funds to ease the psychological burden associated
with crop failures. Such strategies would reinforce the position of cooperatives as inclusive institutions capable of
responding to the multidimensional challenges of welfare-oriented agricultural development in Indonesia.

This study's measurement of well-being is limited to subjective indicators, specifically capturing psychological
dimensions through Happiness and Life Satisfaction metrics. Future research should incorporate explicit psychosocial
measures such as self-efficacy, social trust, and perceived social support to better elucidate the non-economic
pathways through which cooperatives influence farmer well-being. In addition, longitudinal designs employing
before-after impact assessments would strengthen causal inference and provide critical insights into the medium and
long-term welfare effects of cooperative participation. Such methodological advancements would yield more robust
evidence regarding both the economic viability and contextual relevance of cooperatives as vehicles for socio-
economic improvement in agricultural communities. Furthermore, this study did not explicitly examine variations
across the 13 provinces and food-farmer groups included in the IFLS dataset. Given Indonesia’s diverse agro-
ecological and institutional contexts, future research could extend the analysis by incorporating provincial-level and
sector-specific heterogeneity, which may provide deeper insights into the differentiated welfare effects of cooperative
membership.
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randevu sistemi ve yiiksek islem maliyeti nedeniyle fazla tercih edilmemektedir. Goriiniirde gesitli satis
kanallar1 bulunsa da bu kanallarin kullanim kosullan ¢iftgilerin sinifsal ve olgeksel ozelliklerine gore
belirlenmektedir.

Ozgiinliik/Deger: Bu calisma, Tiirkiye’de musir iireticilerinin ¢ikt: piyasast tercihlerini sosyoekonomik
baglamda inceleyen ve satis nedenlerini sistematik olarak analiz eden ilk ¢alismalardan biridir. Literatiirde
eksik olan “neden kime satildig1” sorusunu ele alarak hem politik iktisat perspektifi hem de kirsal yapilar
agisindan yeni bir katki sunmaktadir. Ayni zamanda lisansh depoculugun piyasadaki roliine dair giincel bir
degerlendirme de igermektedir.

Anahtar kelimeler: Adana, lisansli depoculuk, musir, nigasta fabrikasi, TMO, tiiccar.

Socio-economic factors influencing maize producers’ marketing channel choices:
The case of Adana Province

Abstract

Purpose: This study analyses the reasons why maize farmers operating in Adana—one of Tiirkiye’s major
maize production regions—choose specific buyers in the output market (traders, licensed warehouses, the
Turkish Grain Board [TMO], starch factories) to sell their crops. The study aims not only to identify the
channels through which farmers sell their products, but also to reveal the economic, social, and structural
factors underlying these preferences.

Design/Methodology/Approach: The research is based on face-to-face surveys conducted with 101 maize
farmers in Adana during August—September 2022. The sample was selected using purposive sampling from
districts where maize production is concentrated. The data were analysed using descriptive statistics via SPSS,
and the findings were supported by a SWOT analysis.

Findings: According to the study, 75.2% of the farmers sold their maize directly to merchants. This choice
was primarily driven by urgent cash needs, input provision, and pre-harvest debt relations. The proportion of
farmers selling to licensed warehouses was 12.9%; these farmers were motivated by the possibility of
achieving higher prices, benefiting from tax exemptions, and securing payment guarantees. However, factors
such as moisture content limits, lack of information, and transportation costs particularly restricted small-scale
producers from using this channel. Only 5% of the farmers sold directly to starch factories, where sales were
largely limited to large producers operating under contract-based input arrangements. No farmer sold directly
to TMO, while only 6% reported selling a portion of their harvest to TMO. Although TMO is considered
reliable, it is not a preferred channel due to delayed payments, a strict appointment system, and high
transaction costs. While various sales channels appear to be available, their actual accessibility is shaped by
farmers’ class and scale characteristics.

Originality/Value: This is one of the first studies in Tiirkiye to systematically examine maize producers’
output market preferences in a socio-economic context and to analyse the reasons behind these preferences.
By addressing the often-neglected question of why farmers sell to particular buyers, the study offers a novel
contribution from both a political economy perspective and a rural structural analysis. It also provides an up-
to-date evaluation of the role of licensed warehousing in the market.

Keywords: Adana, licensed warehousing, maize, starch factory, TMO, merchant.
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GIRiS
Giiniimiizde baslica kullanim alanlari nisasta sanayi ve yem sanayi olan musir, 8.000-10.000 yildir tarimi
yapilan bir bitkidir. Ulkemize 1630’lu yillarda Kuzey Afrika, Misir ve Suriye’den geldigi ve bu sebeple misir adini

aldig1 tahmin edilmektedir. Misir lilkemizde en c¢ok iiretilen 3 tahildan biridir. Misir tilkemizde; dane musir, silajlik
musir ve yemeklik misir olarak iiretilmektedir (Nisad, 2025).

Tiirkiye Cumbhuriyeti tarihi boyunca énemli bir yere sahip olan misir alanlar1 1925-2024 arasinda 4,748,340
dekardan 7,894,438 dekara ¢ikarak %66.26 geniglemistir. Misir verimi ise 1925-2024 arasinda 179 kg/da’dan 1026
kg/da’a ¢ikarak %474.15 artmistir. Alan ve verimdeki bu gelismeye paralel olarak tiretim 1925-2024 arasinda 523,423
tondan 8,100,000 tona ¢ikarak yaklasik 14.5 kat artmistir (TUIK, 2023, 2025).

100 yilda misirdaki bu 6nemli geligme musir tarimini sosyoekonomik olarak farkli boyutlarla ele alan
caligmalar1 beraberinde getirmistir. Ornegin, Piringgioglu (1983), Kirtok ve ark. (1997) ve Arioglu (2003) gibi
caligmalar, misirin verimlilik dinamiklerini, yem ve sanayiye dayali kullanim alanlarini, s6zlesmeli iretim ve iiretici
orgiitlenmesi gibi yapisal Onerileri tartigmistir. Dellal ve ark. (2001) ile Tasdan (2005) ise Tiirkiye’nin ithalat
bagimmliligma, iretim-tiketim dengesine ve fiyat politikalarma odaklanmigtir. Bolgesel olgekte yapilan bazi
caligmalar, ¢iftcilerin maliyetlerini ve {iriinii kime sattigin1 tespit etmeye calismstir. Ornegin, Giil (1998) Yiiregir’deki
iireticilerin maliyetlerini ve satis kanallarin1 analiz etmis; Yasa & Kutlar (2019) Diyarbakir’da isletme oOlcegi ile
pazarlama tercihi arasindaki iliskiyi incelemigtir. Daha yakin tarihlerde, Karadas ve Bulut (2022) ile Engindeniz ve
ark. (2023) gibi ¢aligmalar, misirin ¢ogunlukla tliccar aracilifiyla satildigini ortaya koymus; Kaya (2018) ise lisansh
depoculuk sistemine dayali alternatif bir destekleme modeli 6nermistir. Ancak tiim bu literatiirde, ¢iftcilerin Girinlerini
neden belirli alicilara sattigina — 6rnegin fiyat, 6deme siiresi, giiven iligkisi, bagimlilik iliskisi, fiziki erisim gibi
tercihlerine — dair sistematik bir analiz yapilmamistir. Bu yoniiyle, 2022 yilinda Adana’da hasat edilen misira iligkin
101 ireticiyle gergeklestirdigim saha arastirmasina dayanan bu ¢alisma, yalnizca tiriiniin kime satildigini degil, ayni
zamanda bu satis tercihlerini belirleyen nedenleri de ortaya koyarak literatiirde 6nemli bir boslugu doldurmaktadir.
Bununla birlikte ge¢miste yapilan ¢alismalarda misir alicilar1 genel olarak TMO ve tiiccarlar iken giiniimiizde bu iki
aktore lisansli depoculuk eklenmistir. Dolayisiyla misir satisinda g¢iftgilerin Lisansli Depoculuga yonelme ve
yonelmeme nedenlerini bu ¢alismanin ortaya koyuyor olmasi literatiire ayri bir katki saglamaktadir.

Bu nedenle bu ¢aligmanin amaci musir ¢iftgilerinin misirt sattiklari alicilari tercih etme nedenlerini ortaya
koymaktir.

Arastirmanin gerceklestirildigi Adana’da misir liretiminin Tiirkiye iginde 2024 y1ili itibariyle %11.33’liik pay1
g6z ardi edilemeyecek durumdadir (TUIK, 2025). Adana’da musir iiretimi 1990 dncesi yok denecek diizeydeyken
1990’l1arla birlikte hizli bir gelisim saglamis ve 2007 yilinda %28.66 pay ile en yiiksek diizeyine ulasmistir (Cizelge
1).

Adana misirinin gelisiminde pamukta yasanan sorunlar etkili olmustur. 1990°1lara kadar Adana’da en 6nemli
iiriin konumunda olan pamuk, 1970’li yillardan itibaren ciddi karlilik sorunlariyla kars1 karsiya kalinca, hem pamuga
alternatif {iriin arayislart hem de Adana’nin sundugu sulama olanaklar1 ve yilda birden fazla {iriin alma potansiyeli
musir Uiretimini 6ne ¢ikarmistir. Bu doniisiimde kilit rol oynayan unsurlardan biri, 1982 yilinda baglatilan ve ikinci
iiriin ekimini tesvik etmeyi amaglayan devlet destekli arastirma ve yayim projesi olmustur. Bu proje kapsaminda
ciftcilere tohum, kredi, alim garantileri ve yayim hizmetleri saglanarak misir iiretimi tesvik edilmistir. Baglangicta
ikinci iiriin olarak ekilen misir, zamanla birinci iiriin olarak iiretilir hale gelmistir (Tasdan 2005; Yurdakul ve Oren,
1991). Misirin Adana’ya yerlesmesinde yetistirme siirecinde misirin pamuga gore oldukga az emege ihtiyag duymasi
ve daha istikrarl1 bir briit gelir saglamas1 etkili olmustur (Giines, 1993; Ozel ve Kerimoglu, 1996; Yilmaz, 2004).

Adana musir tariminda bu gelisimle birlikte misira yonelik bir girdi-¢ikt1 piyasasi olusmustur. Giiniimiiz
Adanasinda musir ¢iftcileri ¢ikti piyasasinda genellikle tiiccari, lisansli depoyu, TMO’yu ve ¢ok sinirli olsa da nisasta
fabrikalarini alic1 olarak karsilarinda bulmaktadirlar. Misir satisinda cesitli nedenlere bagli olarak bu aktdrler arasinda
tercih yapmaktadirlar.

Bu caligma, giris dahil dort boliimden olusmaktadir. ikinci béliimde arastirmanin materyali ve yontemi
aciklanmaktadir. Ugiincii boliimde ise musir iireticilerinin ¢ikt1 piyasasindaki alici tercihleri temel olmak iizere, elde
edilen bulgular nicel verilerle analiz edilmekte ve misir ¢ikti piyasast SWOT analizi ¢ercevesinde
degerlendirilmektedir. Dordiincii ve son boliimde ise aragtirma bulgulart 6zetlenmekte ve genel bir degerlendirmeye
yer verilmektedir.
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Cizelge 1. Adana’nin pamuk ve musir liretiminde Tiirkiye paylar1 (%)

Table 1. Adana's share of cotton and maize production in Turkey (%)

Yillar Pamuk Misir
1960 28.49 0.43
1970 25.53 0.55
1980 23.52 0.77
1990 13.14 18.62
2004 6.32 24.08
2005 7.00 24.16
2006 11.04 26.61
2007 10.51 28.66
2008 12.31 24.25
2009 15.97 21.04
2010 11.56 17.36
2011 11.96 18.11
2012 10.31 14.84
2013 9.43 15.51
2014 8.70 16.90
2015 6.76 15.87
2016 7.23 16.98
2017 6.87 17.56
2018 8.02 14.78
2019 9.35 11.96
2020 6.93 12.62
2021 5.05 12.00
2022 5.25 10.45
2023 4.07 11.13
2024 2.82 11.33
Kaynak: DIE, 1964, 1975, 1982, 1993; TUIK, 2025
MATERYAL ve METOT
Materyal

Caligmada hem 6zgiin saha verilerinden hem de mevcut ikincil kaynaklardan yararlanilmistir. Saha verileri,
Adana’da faaliyet gdsteren muisir lreticileriyle yapilan birebir goriismelere dayanan anket uygulamalariyla
toplanmustir. Arastirmada kullanilan anket formu igin, Cukurova Universitesi Fen ve Miihendislik Bilimleri Alaninda
Bilimsel Arastirma ve Yayin Etik Kurulu’ndan 18.10.2024 tarihinde E-74009925-604.01-1154381 belge numarasiyla
etik kurul onay1 alinmistir.

Buna ek olarak, ¢alismada kullanilan ikincil veriler; misir iiretimi ve tarim politikalariyla ilgili daha 6nce
yapilmig akademik aragtirmalardan, cesitli raporlardan ve resmi kurumlardan saglanmistir. Bu kurumlardan 6ne
¢ikanlar arasinda Tiirkiye Tarim ve Orman Bakanlig ile Tiirkiye Istatistik Kurumu (TUIK) yer almaktadir.

Yontem
Arastirmanin motivasyonu

Bu aragtirmanin ortaya ¢ikisinda, yazarin 2021 yilina ait “FBA-2021-13744” numaral1 ve “Kisaltilmis Deger
Zinciri Analizi Kapsaminda Misirin Karliligr” baglikli proje kapsaminda 2022 yil1 Mart ayinda gerceklestirdigi saha
calismast sirasinda edindigi gozlemler etkili olmustur. Anket siirecinde, ¢iftcilerin ayni dénemde yasanan don
olayindan ciddi sekilde etkilendikleri goriilmiis; bunun yani sira, 2021°de Rusya’nin Ukrayna sinirina asker
yigmasiyla (Bag, 2021) birlikte misir fiyatlarinda baglayan artisin, 2022 Subat’inda savasin patlak vermesiyle hiz
kazanmasi, yazarin dikkatini ¢ekmistir. Bu gelismeler, hem iklimsel bir afetin (don) hem de uluslararasi bir krizin
(savas) ¢ift¢inin karliligim ve iiriin satig tercihlerini nasil etkiledigini inceleme motivasyonu dogurmustur. Ozellikle
2021 yilt Agustos-Eyliil doneminde hasat edilen misirin fiyati, 2022 yili hasat donemine kadar belirgin bigimde artmis
(Cizelge 2); bu siiregte tiriiniinii 6zellikle lisansli depolarda bekleten giftciler oldukga yiiksek satig fiyatlart elde
etmistir. Bu durum, yazarin 2022 Agustos-Eyliil hasadi sonrasinda gift¢ilerin misir satig yeri tercihlerini nasil
sekillendireceklerine yonelik merakini derinlestirmistir.
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Cizelge 2. Adana aylik musir fiyatlari, 2021-2022 (TL/kg)
Table 2. Monthly maize prices in Adana, 2021-2022 (TL/kg)

> v i~ B

¢ 8 8§ 3 5 & 3 8 7 § 2 3§ E

7] B 2
?i‘;‘;‘tlf‘M‘S“ 230 247 2.69 3.00 3.53 3.52 3.69 457 497 569 622 6.14 570 5.58

Kaynak: TUIK, 2025
Orneklemede izlenen yontem

Arastirma  siirecinde karsilasilan 6nemli sinirhiliklardan biri, Tarim ve Orman Bakanligi Adana il
Midiirliigii'niin Kisisel Verilerin Korunmasi Kanunu (KVKK) ¢ergevesinde sadece parsel bazinda ve kimlik bilgisi
icermeyen veri saglamasi nedeniyle, il genelinde tesadiifi tabakali 6rneklemenin saglikli bir sekilde yapilmasimin
miimkiin olmamasidir. Bu nedenle, Adana’daki misir {ireticilerinin ¢ikt1 piyasasinda satis tercihlerini belirleyen
ekonomik, sosyal ve yapisal faktdrleri derinlemesine incelemek i¢in misir ekiminin yogun oldugu il¢elerde gayeli
ornekleme yontemi uygulanmistir. Bu kapsamda, 2022 y1il1 Agustos-Eyliil doneminde misir hasadi yapan toplam 101
iireticiyle yiiz yiize anket gerceklestirilmistir (Cizelge 3). Daha 6nce Adana’da birinci {iriin misira iliskin yiriitiilen
caligmalarda Alemdar ve ark. (2014) 35, Abay ve ark. (2017) 61 ve Ozalp ve Giildal (2017) 95 iireticiyle anket
yapmistir. Bu baglamda, biitce, zaman ve g¢iftcilerin ankete katilma goniilliiligl gibi kisitlar dahilinde 101 {ireticiyle
gerceklestirilen bu caligma, dnceki aragtirmalardan daha genis bir drneklem biiyiikligiine sahiptir. Ayrica, 2022 yilina
dair 101 ¢iftgiyle anket yapilmasinda, 2021 yilina iliskin 6nceki proje kapsaminda da 101 ¢iftgiyle anket yapilmis
olmast ve buna bagli olarak yazarin yapacagi sonraki ¢alismalarda iki y1l arasindaki gelir, maliyet ve karlilik farklarini
istatistiksel olarak kiyaslayabilmesi agisindan sayisal denklik saglama amaci da etkili olmustur.

Arastirmanin odaklandigr 2022 yili itibariyla Adana’daki misir {retiminin ilgelere goére dagilimi
incelendiginde, Ceyhan %40.71 ile ilk sirada yer alirken, onu %16.52 ile Yiiregir, %11.58 ile Kozan, %10.68 ile
Seyhan ve %8.43 ile Karatas izlemektedir. Diger sekiz ilge toplam iiretimin %12.08’ini olusturmaktadir. Orneklem
dagilimina bakildiginda ise anketlerin %52.5’i Ceyhan’da, %19.8’1 Yiiregir’de, %13.9°u Kozan’da, %6.9’u Seyhan’da
ve yine %6.9’u Karatag’ta yapilmistir (Cizelge 3). 2022 Mart ayinda yasanan don olaylarinda Ceyhan ve Kozan’in
diger ilgelere gore ¢cok daha fazla etkilenmesi bu ilgelerde daha fazla anket yapilmasinin baslica gerekgesi olmustur.

Cizelge 3. Tige misir iiretimlerinin Adana pay1 ve yapilan anketlerin dagilimi

Table 3. Adana's share of district maize production and distribution of surveys

ilceler Ceyhan  Yiiregir Kozan Seyhan Karatas  Diger (8 ilce) Toplam
Tige Uretimlerinin Adana Pay1 (%) 40.71 16.52 11.58 10.68 8.43 12.08 100
Anket Sayis1 (Adet) 53 20 14 7 7 - 101
Anket Pay1 (%) 52.5 19.8 13.9 6.9 6.9 - 100

Kaynak: TUIK, 2025; Saha arastirmasi, 2023

Analizde izlenen yontem

Ciftcilerle yapilan anketlerde, yas, egitim diizeyi, tarim dist mesleklerde ¢alisgma durumu, ikamet yeri
(koy/kent), tarim ve musir liretimi deneyim yili, misira gegis nedenleri, onceden yetistirilen {irlinler, arazi biyiikligi
ve miilkiyet durumu (miilkiyet, kiralama, ortake¢ilik), kullanilan tohum markalari, giibre ve pestisit tercihi ile tedarik
kaynaklari, misir satis kanallari (tiiccar, lisansli depo, TMO, nigasta fabrikasi) ve kimyasal girdilere dair goriisler gibi
bir¢ok degiskene iligkin veri toplanmigtir. Ancak bu ¢alisma kapsaminda sadece arastirma sorulariyla dogrudan iligkili
olan ve analiz i¢in gerekli goriilen veriler kullaniimustir.

Saha calismasindan elde edilen veriler, 6nce Excel programinda diizenlenmis, ardindan SPSS yazilimina
aktarilarak tanimlayici istatistiklerle analiz edilmistir.

Elde edilen bulgularin 1s181nda Adana musir ¢ikt1 piyasast SWOT analizi ile incelenmistir.

SWOT analizi, bir kurulusun veya aktoriin i¢ yapisi ile onu etkileyen digsal faktorlerin birlikte analizine olanak
tantyan bir yontemdir. Bu analiz, mevcut durumun tiim ydnleriyle degerlendirilmesini saglar. Kokeni 1950’°lere
dayansa da, akademik cercevesi 1970’lerde Stanford Universitesi’nde gelistirilmistir. SWOT, stratejik planlama,
sorun tespiti ve ¢dziim iiretme asamalarinda; 6zellikle de nicel verilerin yetersiz oldugu, bilginin kisisel deneyimlere
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dayandigi durumlarda sik¢a basvurulan bir yaklasimdir. Ingilizce'deki dért kavramim bas harflerinden olusur:
Strengths (Gtiglii Yonler), Weaknesses (Zay1if Yonler), Opportunities (Firsatlar) ve Threats (Tehditler) (Davran ve
ark., 2017).

ARASTIRMA BULGULARI ve TARTISMA
Misir iireticilerinin demografik bilgileri

Cizelge 4’°teki veriler, Adana’da anket yapilan misir ¢iftgilerinin hem tarimda hem de musir iiretiminde uzun
yillara dayanan deneyime sahip oldugunu gostermektedir. Ciftgilerin yaslar1 24 ile 71 arasinda degismekte olup,
ortalama yas 49°dur. Tarimda ¢aligma siireleri en az 2, en fazla 60 y1l olmakla birlikte ortalama 25 y1l; misir tiretiminde
ise bu siire en az 2, en fazla 35 yil ve ortalama 19 y1l olarak kaydedilmistir. Tarimsal galigma siiresi ile misir tiretim
yili arasindaki fark, birg¢ok ¢ift¢inin gegmiste basta pamuk olmak tizere farkli iiriinler yetistirmesinin ardindan zamanla
misir liretimine yonelmis olmasiyla agiklanabilir.

Cizelge 4. Misir giftgilerinin yaslari, tarimda ¢aligma yillart ve misir tiretim siireleri

Table 4. Age, years of farming experience, and duration of maize production of maize farmers

Faktorler Minimum Maksimum Ortalama
Yas 24 71 49
Tarimda Calisma 2 60 25
Mistr Uretimi Deneyimi 2 35 19

Kaynak: Saha arastirmasi, 2023

Cizelge 5, Adana’da anket yapilan misir fireticilerinin misir iiretimine gegmeden Once yetistirdikleri iirtinleri
ortaya koymaktadir. Veriler, misir iiretiminin ¢ogunlukla pamuk ve bugday gibi geleneksel iiriinlerin ardindan tercih
edildigini gostermektedir. Ciftcilerin %40°1 dogrudan pamuk iiretiminden misira gegis yaparken, %19’u pamuk ve
bugday1 birlikte tiretmis, %15°1 ise pamuk, bugday ve ikinci {iriin olarak soya tiretimi gergeklestirmistir. Bu bulgular,
pamuk ve bugdaymn ge¢miste Adana tariminda baskin liriinler oldugunu, ancak zamanla yerlerini misira biraktiklarim
gostermektedir. Bugday ve ikinci iiriin olarak soya iiretenlerin orant %10, pamuk, bugday ve soya {iretimini birlikte
yapanlarin orani ise %7’dir. Sadece bugday (%5), sebze (%4) ve yerfistigi (%]1) iliretimi yapanlar ise daha simirlt bir
grubu temsil etmektedir. Bu dagilim, misir iiretimine yonelimin tek bir kaynaktan degil, farkl iiriin desenlerinden
gelen giftcilerle sekillendigini ve Adana tariminda 6nemli bir doniisiim yasandigini ortaya koymaktadir.

Cizelge 5. Ciftcilerin misir 6ncesinde yetistirdikleri tiriinler

Table 5. Crops grown by farmers prior to maize

Uriinler Frekans %

Pamuk 40 40
Pamuk+Bugday 19 19
Pamuk+Bugday+2. Uriin Soya 15 15
Bugday+2.Soya 10 10
Pamuk+Bugday+Soya 7 7
Bugday 5 5
Sebze 4 4
Yerfistig1 1 1
Toplam 101 100

Kaynak: Saha arastirmasi, 2023

Cizelge 6, arastirmaya katilan misir giftgilerinin misir liretimi yaptiklari arazilerin miilkiyet durumuna goére
dagilimin 6zetlemektedir. Ureticilerin kendi miilkiyetlerinde bulunan araziler 0 ile 1800 dekar arasinda degisirken,
ortalama 202.24 dekarlik bir miilk arazisine sahip olduklar1 gériilmektedir. Kiralanan araziler ise yine 0 ile 1500 dekar
arasinda degismekte olup, ortalama 159.97 dekar diizeyindedir. Ayrica, ¢iftgiler ortak¢ilikla iglettikleri arazi
bulunmadigini belirtmisglerdir. Bu durum, baz gift¢ilerin tamamen kiralik arazilerde tiretim yaptigini, bazi ¢iftgilerin
yalnizca kendi arazilerinde faaliyet gosterdigini, bazi giftgilerin ise hem kendi arazilerinde hem de kendi arazilerine
ek olarak kiralik arazilerde misir tiretimi gerceklestirdigini gostermektedir Toplam misir ekilen alan 30 ile 3000 dekar
arasinda degismekte, ortalama olarak ise her ¢iftci 362.21 dekar alanda misir iiretimi yapmaktadir. Bu bulgular,
arastirma kapsamindaki ¢iftcilerin topraksiz ¢iftgiler de dahil olmak tizere kiigiik aile isletmelerinden biiyiik ticari
isletmelere kadar genis bir yelpazede yer aldigin1 gostermektedir.
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Cizelge 6. Ciftcilerin miilkiyet ve kiralama durumuna gore {iretim alanlar1 (dekar)

Table 6. Production areas according to ownership and rental status of farmers (decare)

Arazi Minimum Maksimum  Ortalama
Miilk 0 1800 202.24
Kira 0 1500 159.97
Toplam 30 3000 362.21

Kaynak: Saha arastirmasi, 2023

Arazi genisligi siiflarina bakildiginda, kiigiik 6lgekli (< 100 dekar) parseller hem miilk (%51.5) hem de kiralik
(%56.4) arazilerde giftcilerin yarisindan fazlasini temsil etse de, toplam ekim alaninin yalnizca dortte birini (%24.8)
olusturur; bu durum, ¢ok sayida kiiciik iireticinin simirli biiyiikliikte topraklarla faaliyet gosterdigini gosterir. Orta
6lcekli (101-200 dekar) araziler, miilkte %14.9 ve kirada %22.8’lik payla toplam alanin yaklagik beste birini (%19.8)
kapsar; ozellikle kiralamada 6ne ¢ikmalari, bu biiyiiklilk grubunda arazi kiralamanin yaygin bir genisleme stratejisi
oldugunu diigiindiiriir. Biiyiik 6lcekli (> 201 dekar) parseller ise toplam ekim alaninin ¢ogunlugunu (%55.4) kontrol
ederken, bunun {igte birinden fazlasi dogrudan miilk (%33.7) niteligindedir; kiralik payin da yiiksek kalmasi (%20.8),
sermaye birikimi yiiksek isletmelerin hem miilkiyet hem de kiralama yoluyla arazi konsolidasyonuna gittigini ortaya
koyar. Bu veriler genel olarak, toplam iiretim alaninin az sayidaki biiyiik isletmenin elinde toplandigini, kiigiik
tireticilerin ise sayica fazla olsalar da sinirlt bir alan iizerinde iiretim yaptiklarini gostermektedir (Cizelge 7).

Cizelge 7. Ciftcilerin arazi genisligi ile miilkiyet tiplerinin yiizdesel dagilimi (%)

Table 7. Percentage distribution of farmers’ land area and types of ownership (%)

. e Arazi Miilkiyeti
Arazi Genisligi Miilk Y Kira Toplam
<100 51.5 56.4 24.8
101-200 14.9 22.8 19.8
>201 33.7 20.8 55.4

Kaynak: Saha arastirmasi, 2023

Anket sonucunda elde edilen veriler 1990’larda hizlanan ve 2000’li yillarda yogunlagan misir {iretiminin,
Adana’da daha 6nce mevcut olmayan bir misir ¢ikt1 piyasasinin olusumuna zemin hazirladigi sdylenebilir. Bu yeni
piyasada farkli o6lgeklerdeki ireticiler, iirlinlerini satmak icin cesitli alici aktorlerle iliskiler kurmakta ve satis
stratejilerini buna gore sekillendirmektedir. Bir sonraki boliimde ise, Adana’da misir ¢ikt1 piyasasinin geligimi, misir
ciftcilerinin iirlinlerini hangi aktdrlere, hangi gerekcelerle sattiklari ya da satmaktan neden vazgectikleri detayli
bigimde ele alinmaktadir.

Adana’da misir ¢cikt1 piyasasinin gelisimi

Adana’da ge¢miste misir aliminda tliccar ve Toprak Mahsulleri Ofisi (TMO) 6n plandayken, son yillarda
lisansli depoculuk sistemi de dnemli bir gelisme kaydetmistir. Ayrica, Adana’da nisasta fabrikalarinin bulunmasi, bu
fabrikalar1 da yillara gore degismekle birlikte diisiik oranlarda da olsa dogrudan alim yapan aktorler arasina katmistir.

Bolgedeki tarimsal ticaretin tarihsel kokleri olduk¢a derindir. Adana’da tarim tiiccarligmnin izlerini 19. yilizyila
kadar siirmek miimkiindiir. Bu durum, 6zellikle Adana’nin 19. yiizyilda diinya ekonomisine pamuk iizerinden entegre
olmasi1 ve pamuk tariminin hizla yayilmasiyla dogrudan iliskilidir (Toksdz, 2000; Yazici, 2015). Ancak misir tarimi
acisindan bakildiginda, Adana’da bu iirliniin yayginlasmasinin 1990’11 yillarda gergeklestigi ve bu siirecte TMO’nun
da alim kanallarindan biri olarak 6ne ¢iktig1 goriilmektedir. Buna karsin, son yillarda TMO, ciftgiler tarafindan misir
satist icin pek tercih edilmemektedir.

Bu degisimde lisansl depoculuk sisteminin gelisiminin énemli bir rol oynadigi sdylenebilir. Tiirkiye’de tarim
iiriinleri icin lisansh depoculuk sistemi, 2005 yilinda yiiriirliige giren 5300 say1li Tarim Uriinleri Lisansli Depoculuk
Kanunu ile yasal bir zemine kavusmus, ancak uygulamaya fiilen 2011 yilinda baslanabilmistir (ATB, 2020). Adana
6zelinde ise lisansli depoculuk faaliyeti 2016 yilinda baslamistir (ATB, 2023). Bu tarihten itibaren lisansli depolar,
misir piyasasinda alternatif bir satis kanali olarak 6nem kazanmaya baglamistir.

Ote yandan, Adana’nin musir piyasasindaki bir diger dnemli 6zelligi, nisasta sanayine ev sahipligi yapmasidir.
Tiirkiye’nin ilk nisasta bazl seker fabrikasi 1986 yilinda Adana’da kurulmustur. Giiniimiizde ise kentte nisasta ve
nisasta bazli seker iiretimi yapan dort fabrika faaliyet gostermektedir (Nisad, 2024). Bu fabrikalar da dénemsel olarak
dogrudan misir alimi gergeklestiren aktorler arasinda yer almaktadir.
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2022 hasadi verileri, Adana’daki satis tercihlerine dair giincel bir tablo sunmaktadir. Buna gore, ¢iftgilerin
biiylik cogunlugu (%75.2) misirlarin1 dogrudan tiiccarlara satmistir. Lisanslt depolara yapilan satiglar %12.9’luk bir
pay alirken, fabrikalara yapilan dogrudan satislar yalnizca %5 te kalmistir. Higbir ¢iftci iiriiniinii dogrudan TMO’ya
sattigint belirtmemistir. Bununla birlikte, ¢iftgilerin %51 Uriinlerinin bir kismini1 hem lisansli depolara hem de
TMO’ya, %]1°1 ise hem tiiccarlara hem de TMO’ya sattigini ifade etmistir. Ayrica %]1’lik bir kesim, hem tiiccar hem
de lisansli depo kanallarini kullandigini belirtmistir.

Bu genel dagilima daha yakindan bakildiginda, her bir satis kanalinin ¢iftgilerin arazi biiyiikliigiine gore
farklilastig1 goriilmektedir. Nisasta fabrikasina satig yapan ¢iftgilerin tamami (%100) >201 dekar arazisi olan biiyiik
iireticilerdir; kiigiik ve orta Olcekli iireticiler bu kanala erisememektedir. Benzer sekilde, lisansli depoya satig
yapanlarin %76.9’u biiyiik, %23.1°’1i ise orta oOlcekli ciftcilerdir; kiigiik Olgekli iireticiler bu kanalda da yer
almamaktadir. Lisansli Depo + TMO gibi ¢oklu kanal kullanan ¢iftcilerin de tamamu biiytik tireticilerdir. Buna karsilik,
tiiccar kanali tiim arazi biiytikliiklerinden giftgileri kapsamaktadir: satis yapanlarm %32.9u kiigiik, %22.4’1i orta ve
%44.7’si bitytik tireticilerdir. Bu dagilim, tiiccarin 6zellikle kiigiik iireticiler i¢in neredeyse tek erisilebilir satig kanali
oldugunu, alternatif kanallarm ise biiyiik 6l¢iide biiyiik iireticilere agik oldugunu ortaya koymaktadir. Dolayisiyla,
goriiniirdeki alici gesitliligine ragmen, ¢ikt1 piyasasina erigim gift¢ilerin tiretim 6lgegine gore belirlenmekte; bu durum
piyasanin simifsal olarak katmanlastigini ve kiigiik ireticilerin segeneklerinin fiilen daraldigimi gdstermektedir
(Cizelge 8).

Cizelge 8. Arazi genisligine gore misir satis yeri tercihi

Table 8. Preference of maize sales place according to land size

Misir Arazisi (Miilk+Kira)

Cikt1 Piyasasi <100 101-200 5201 Toplam
. . Frekans 0 0 5 5
Nigasta Fabrikast o 0 0 100 100
. Frekans 0 3 10 13
Lisansli Depo % 0 211 76.9 100
. Frekans 0 0 5 5
Satte Yeri Lisansli Depo+TMO % 0 0 100 100
atly Yert Ti Frekans 25 17 34 76
teear % 32.9 224 447 100
.. . Frekans 0 0 1 1
Tiiccar+Lisansli Depo % 0 0 100 100
.. Frekans 0 0 1 1
Tiiccart TMO % 0 0 100 100
Toplam Frekans 25 20 56 101
op % 24.8 19.8 55.4 100

Kaynak: Saha arastirmasi, 2023

Son olarak belirtmek gerekir ki, ¢iftcilerin misirlarini sattiklarini ifade ettikleri alic1 aktorlerin %61.4’4 ayni
zamanda tohum, giibre ve ilag bayiligi de yapmaktadir. Biiyiik dl¢iide tiiccarlar ve lisansli depo sahiplerinden olusan
bu aktorlerin girdileri de temin eden yapisi, gift¢ilerin satig kararlarini sekillendirmede etkili olmaktadir. Bu durum
ozellikle tiiccarlara yapilan satiglarda belirgin bicimde kendini gdstermektedir.

Ciftcilerin misir1 tiiccara satma ve satmama nedenleri

Cizelge 9, Adana’daki musir ireticilerinin tiiccara satiy yapma nedenlerini ortaya koymakta ve g¢iftcilerin
kararlarinda ekonomik gerekgelerin belirleyici oldugunu gostermektedir. En yaygin neden, %33.9 ile hizli nakit
6deme imkanidir. Bu durum, cift¢ilerin hasat sonrasi acil likidite ihtiyaci iginde olduklarini ve {irtinlerini hizla nakde
cevirebilmenin satis tercihlerinde basat rol oynadigini ortaya koymaktadir. Ciftgilerin belirttigi nedenlerden %16.4’i
iiretim siirecinde girdilerini zaten tiiccardan temin etmesi, %11.9°u ise hasat 6ncesinde tliccardan borg¢ almasi olarak
gosterilmigtir. Bu bulgular, ciftei-tiiccar iligkilerinde iiretim 6ncesinden baslayan bir finansal bagimlilik yapisina isaret
etmektedir. Bununla birlikte, nedenlerin %15.8’1 nakliye sorumlulugunun tiiccarda olmasi, %11.9’u da tiiccarin
rutubetli misir almasi olarak belirtilmistir. Lisansli depolar ve TMO, nem oran1 %14’iin iizerinde olan misirt kabul
etmedigi i¢in, bu esigi asan Uriinlere sahip ¢iftgilerin satis yapabilecegi tek segenek gogu zaman tiiccarlar olmaktadir.
Kurutma ekipmanina sahip tiiccarlar, yliksek nemli misir1 kurutarak alim kosullarina uygun hale getirebilmektedir.
Ancak bu durumun ¢ift¢i agisindan bir maliyeti vardir; ¢iinki tiiccarlar, nem orani1 %14’{in iizerinde olan misir1 satin
alirken iriinlin fiyatindan kesinti yapmaktadir. Baska bir deyisle, tliccarlar yiikksek nemli misir1 alirken nemin
fazlahigini gerekge gostererek alim fiyatini diisiirmektedir.
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Bahse konu pratik kolayliklar, 6zellikle tasima ve kalite standardi gibi operasyonel faktorlerin ¢iftgi kararlari
iizerindeki etkisini gostermektedir. Buna karsilik tiiccarla sosyal iliski (%4.5), akrabalik bag1 (%2.3) veya uzun siiredir
ayni tiliccarla ¢alisma (%1.1) gibi sosyo-kiiltiirel nedenlerin etkisi olduk¢a sinirlidir. Benzer sekilde, depo kirasi
6dememe, fiyat pazarligi yapabilme veya TMO ile fiyat farkinin az olmasi, tiiccarin rutubetli alimlarda gorece az
kesinti yapmasi gibi diger gerekceler de ¢ok diisiik oranlarda kalmistir. Bu verilerden hareketle, ¢iftgilerin tiiccara
yonelmesinde belirleyici olan unsurlarin basinda ekonomik zorunluluklar, finansal bagimlilik iliskileri ve lojistik
kolayliklar gelmekte; sosyal iliskiler veya fiyat avantaji gibi etkenler ise oldukga geri planda kalmaktadir. Bu durum,
mustr Uireticilerinin pazarda sinirli bir pazarlik giictine sahip oldugunu ve tiiccarlarla kurduklari iligkinin biiyiik 6l¢iide
zorunluluk temelli oldugunu gostermektedir.

Cizelge 9. Cift¢ilerin misir1 tiiccara satma nedenleri

Table 9. Farmers’ reasons for selling maize to merchants

Satma Nedenleri Frekans %
Hizl nakit 6deme 60 33.9
Girdileri tiiccardan satin alma 29 16.4
Nakliye tiiccara ait 28 15.8
Rutubetli aliyor 21 11.9
Tiiccardan hasat dncesi borg alma 21 11.9
Tiiccarla sosyal iliski 8 4.5

Tiiccarin akraba olmasi 4

Ayn tiiccarla uzun siiredir ¢alisma 2

Depo kirasi yok 1 0.6
Fiyat i¢in pazarlik yapma 1

Tiiccar ile TMO fiyat farki ¢cok az 1

Tiiccarin az kesinti yapmasi 1

Toplam 177 100

Kaynak: Saha arastirmasi, 2023

Cizelge 10, ¢iftcilerin misir1 tiiccara satmama gerekgeelerini ortaya koymaktadir. En yaygin neden olarak %44.4
ile tliccarin iiriinii birka¢ aydan fazla depolamayi kabul etmemesi gosterilmistir. Bu da cift¢inin daha yiiksek fiyat
beklentisi icin misir1 daha fazla siire depolamasinda bir engele déniismektedir. ikinci en 6nemli neden ise %30.6 ile
tiiccarin sundugu fiyatlarin diisitk bulunmasidir. Bu, giftgilerin fiyat diizeyi iizerinden dogrudan ekonomik kaygilar
tagidigini ortaya koymaktadir. Diger nedenler daha diisiik oranlarda ifade edilmistir. Bu nedenler, 6rnegin, (%5.6)
tilccardan girdi satin almama, yine (%5.6) tliccarin musirin rutubetini yiiksek gostererek fiyati disiirdiigiini
disiinmedir. Ayrica, fire kaybi (%5.6), satista vergi kesintisi (%2.8), iflas riski (%2.8) ve iiriinii depolayan tiiccara
satma zorunlulugu (%2.8) gibi ¢esitli giivensizlik ve zarar riskleri de bazi {ireticilerin kararlarini etkilemektedir.

Tiiccarin satis faturast (miistahsil makbuzu) kesmesi durumunda, stopaj vergisi satis bedelinden diisiilmektedir.
Bu durum, ¢ift¢inin daha diisiik bir gelir elde etmesine yol acarken, ayni zamanda prim destegine bagvurmak icin
kullanmas1 gereken faturadan da vazgegmesine neden olmaktadir (¢iftgi misira verilen prim destegini az buldugu veya
vazgecilebilir diizeyde gordiigii icin fatura kestirmemeyi tercih edebilmektedir). Sonug olarak, ¢iftci hem tarimsal
destekten feragat etmekte hem de bu siirecin etkisiyle kayit digiliga yonelmektedir.

Bu bulgular, ciftgilerin tiiccara satigta yalnizca ekonomik degil, ayn1 zamanda etik, giiven ve seffaflik gibi
unsurlart da dikkate aldiklarini gostermektedir.

Cizelge 10. Ciftcilerin misir tiiccara satmama nedenleri

Table 10. Farmers’ reasons for not selling maize to merchants

Satmama Nedenleri Frekans %
Tiiccar musir birkag ay depoda tutabilmesi 16 44 .4
Disiik fiyat 11 30.6
Depolamada fire olmasi 2 5.6
Girdileri tiiccardan satin almama 2 5.6
Tiiccarn fiyat: diistirmek i¢in rutubet oranin yiiksek gostermesi 2 5.6
Misir bekleten tiiccara satma zorunlulugu 1 2.8
Satig aninda fatura kesildiginde vergi kesintisinin fiyattan yapilmasi 1 2.8
Tiiccarn iflas edip édememe yapmama ihtimali 1 2.8
Toplam 36 100.0

Kaynak: Saha arastirmasi, 2023
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Ciftcilerin misir1 lisansh depo araciligiyla satma ve satmama nedenleri

Cizelge 11’deki veriler, ciftgilerin misir1 lisanslhi depo ile degerlendirmeyi tercih etme nedenlerine 151k
tutmaktadir. Nedenlerin %44.4°1, lisansh depo araciligryla iiriinlerini yeni hasada kadar bekletip daha yiiksek fiyat
elde etme imkani olarak belirtilmistir. Bu, lisansli depoculugun ¢iftgiye zamanlama agisindan bir esneklik sundugunu
ve fiyat dalgalanmalarindan faydalanma firsati sagladigini gostermektedir. Ciftei, elinde bulundurdugu Elektronik
Uriin Senedi (ELUS) ile uygun fiyat: yakaladiginda iiriinii satabilmektedir. ELUS, lisansh depolarda muhafaza edilen
tarim tiriinlerini temsil eden dijital bir belgedir. Bu senet, Ticaret Bakanligi tarafindan denetlenen sistem ¢ergevesinde
lisansli depo isletmeleri tarafindan Elektronik Kayit Kurulugu (MKK) platformunda, iiriiniin cins, miktar, sinif ve
kalitesine uygun sekilde olusturulur. ELUS, s6z konusu tarimsal iiriinii tiim bu 6zellikleriyle temsil eder, borsa
ortaminda serbestce alinip satilabilir ve fiziksel {iriine ihtiya¢ kalmadan ticari islemlere konu olabilir (TURIB, 2025).

ELUS avantaji disinda, stopaj vergisi kesintisinin olmamasi (%17.8) ©onemli bir avantaj olarak
degerlendirilmigstir. Bu durum, lisansli depolarin vergi avantaji nedeniyle kayith satislara tesvik edici bir yonii
oldugunu ortaya koymaktadir. Satig sonrasi hizli 6deme (%15.6) ve 6demenin garanti olmas1 (%11.1) gibi finansal
giivenceler de giftgilerin bu satis kanalin1 segmesinde etkili olmustur. Uriin kalitesinin bozulmamasi (%4.4) ve lisansh
depo sahibiyle kurulan iliskiler sayesinde vadeli girdi alim1 (%2.2), hasat 6ncesi borg temini (%2.2) ve fatura yoluyla
tarimsal destek alma imkan1 (%2.2) ise daha az siklikla belirtilen ancak dikkat ¢geken nedenlerdir. Bu veriler, lisansl
depoculugun sadece iiriin saklama degil, ayn1 zamanda ekonomik, vergisel ve finansal giivenlik agisindan da giftgilere
cesitli avantajlar sundugunu gostermektedir.

Cizelge 11. Ciftcilerin misir lisansli depo ile satma nedenleri

Table 11. Farmers’ reasons for selling maize through licensed warehouses

Satma Nedenleri Frekans %
Yeni hasada kadar misir1 bekleterek iyi fiyat elde etme sansi 20 44.4
Stopaj vergi kesintisi yok 8 17.8

Satig sonrasi hizli 6deme 7
Odemenin garanti olmasi 5
Uriin kalitesinde bozulma olmamasi 2 4.4
Lisansli depo sahibi ayn1 zaman bayii oldugu i¢in vadeli girdi satin alma 1
Lisansli depo sahibinden hasat 6ncesi borg alma 1
Tarimsal destek i¢in fatura alma 1
Toplam 45
Kaynak: Saha arastirmasi, 2023

Cizelge 12’de yer alan veriler, ciftcilerin misir1 lisansli depo aracilifiyla satmama nedenlerini ortaya
koymaktadir. En sik belirtilen gerekge, %41.8 ile ciftcilerin acil nakit ihtiyacidir. Bu durum, lisansli depoya iiriin
koyarak daha iyi fiyat i¢in beklemenin, acil nakit ihtiyaci olan gift¢iler i¢in miimkiin olmadigini ve bu nedenle bu satig
kanalinin onlar acisindan cazip bir segenek olusturmadigini gostermektedir. Ikinci sirada yer alan neden ise %26.1
oraniyla lisansli depolarin rutubetli misirt kabul etmemesidir; bu durum, &zellikle %14 iizerinde nem ile misir hasat
eden ciftciler i¢in 6nemli bir engel teskil etmektedir. Nakliye masraflarinin ¢iftciye ait olmasi da %20.9 ile dikkate
deger bir neden olarak 6ne ¢ikmaktadir ve bu durum, &zellikle uzak kdylerdeki kiiciik 6lgekli ¢iftgiler agisindan
maliyet artirict bir unsur olarak degerlendirilmelidir. Ayrica, lisansli depoculuk hakkinda yeterli bilgiye sahip
olunmamasi (%5.2) diger bir nedendir. Bu durum, sistemin tanitimi ve ¢ift¢i egitimi agisindan 6énemli bir bosluk
oldugunu gostermektedir. Daha diisiik oranlarda belirtilen nedenler arasinda yogunluktan dolay1 sira olmasi (%2.2),
girdi temininde tliccara bagimlilik, CKS belgesi eksikligi, deponun uzaklig ve tiiccarla kurulan sosyal ya da akrabalik
iligkileri yer almaktadir.

CKS belgesi olmayan ¢iftci lisansli depoculuktan faydalanamamaktadir. Tapusuz arazide ve hazine arazisinde
musir iiretimi yapan ¢iftciler CKS belgesi alamamasi ¢iftcilerin linsansli depoya ulagsmasini engellemektedir.

Bu veriler, lisansli depoculugun ¢esitli avantajlar sunmasina ragmen, 6zellikle likidite ihtiyaci, tiriin kabul
sartlari, lojistik maliyetler ve bilgi eksikligi gibi faktorlerin ¢iftgilerin bu kanali tercih etmesini siirladigini ortaya
koymaktadir.
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Cizelge 12. Ciftcilerin misin lisansh depo araciligryla satmama nedenleri

Table 12. Farmers’ reasons for not selling maize through licensed warehouses

Satmama Nedenleri Frekans Yiizde

Hizl nakit ihtiyaci 56 41.8
Rutubetli almiyor 35 26.1
Nakliye ¢iftgiye ait* 28 20.9
Lisansl depoculuk hakkinda bilgi sahibi degil 7 52
Yogunluktan dolayi sira olmasi 3 2.2
Girdileri tiiccardan satin alma 1 0.7
Hazine arazisi oldugu i¢in CKS belgesi yok 1 0.7
Lisansli deponun uzak olmasi 1 0.7
Tiiccarla sosyal iliski 1 0.7
Tiiccarin akraba olmast 1 0.7

Toplam 134 100.0
Kaynak: Saha arastirmasi, 2023
* Her ne kadar devlet, lisansli depoya teslim edilen iriinler i¢in ton basina nakliye destegi saglasa da bu destegin yetersiz bulunmasi nedeniyle
nakliye masrafi, ¢iftciler agisindan iiriinii lisansh depoya teslim etmeme gerekgesine doniismektedir.

Ciftcilerin misir1 TMQ’ya satma ve satmama nedenleri

Cizelge 13’teki veriler, cift¢ilerin misirt TMO’ya satma gerekgelerinin baginda yiiksek alim fiyatinin geldigini
ortaya koymaktadir. En énemli neden %66.7 ile TMO’nun ilgili ddnemde en yiiksek fiyati vermesidir. Ote yandan,
O6demelerin ge¢ yapilmasma ragmen TMO’dan 6deme alinacaginin garanti olmas1 ve TMO’ya uzun yillardir satis
yapmadan kaynakl1 aligkanlik nedenleri esit paya (%16.7) sahip olmustur. Genel olarak veriler, TMO’ya satigin sinirl
sayida ciftei tarafindan tercih edildigini ancak tercih edenler agisindan fiyat ve giiven unsurlarinin belirleyici oldugunu
gostermektedir.

Cizelge 13. Ciftcilerin misirt TMO’ya satma nedenleri

Table 13. Farmers’ reasons for selling maize to the TMO

Satma Nedenleri Frekans %
Donem igin en yiiksek fiyata alim yapan aktor olmasi 4 66.7

Para gec yatsa da 6demenin garantisi olmasi 1 16.7

Uzun yillar TMOQO'ya satis yapmak 1 16.7

Toplam 6 100.0

Kaynak: Saha arastirmasi, 2023

Cizelge 14°deki veriler, ¢iftgilerin misirt TMO’ya satmama nedenlerinin biiyiik dl¢iide yapisal ve operasyonel
sorunlara dayandigini gostermektedir. En yaygin gerekge %41.2 ile TMO’nun 6demeleri ge¢ yapmasidir; bu durum,
acil nakit ihtiyact duyan giftcilerin TMO’yu tercih etmemesine yol agmaktadir. Ciftcilerin beyanlarina gére TMO
musirt satin aldiktan sonra ddemeleri 45 ile 60 giin iginde yapmaktadir. Ikinci en &nemli neden olarak %27.8 oraninda
nakliye masraflarinin ¢ift¢iye ait olmasi 6ne ¢ikmakta, bu da 6zellikle uzak bolgelerdeki iireticiler icin TMO’yu
maliyetli bir segenek héline getirmektedir. Diger bir neden ise %15.7 ile rutubetli misirin kabul edilmemesi olarak
gosterilmistir. Ayrica, randevu ve sira alma sorunlar1 da %4.6’1ik oranlarla dikkat ¢ekmektedir; bu, TMO’ya erisimde
biirokratik engellerin varligina isaret etmektedir. Daha diisiik oranlarda ifade edilen diger gerekgeler arasinda tiiccarla
TMO arasidaki fiyat farkinin diisiik olmasi (%2.3), TMO’nun uzak olmasi (%0.9), bekleme siiresinin maliyet artirici
etkisi (Alim randevusunun verildigi giin yogunluk nedeniyle islem ger¢eklesmezse, satig ertesi giine sarkmakta ve bu
durum nakliye agisindan gift¢iye ek maliyet yiiklemektedir.), diisiik fiyat agiklamasi, fatura kaynakli vergi kesintileri,
CKS belgesi eksikligi ve sosyal iligkiler yer almaktadir. Bu veriler, TMO’nun ¢iftgiler agisindan giivenilir bir alici
olmasina ragmen, ge¢ 6deme, yiiksek islem maliyetleri ve biirokratik engeller gibi faktorlerin ciftgileri alternatif satis
kanallarina yonlendirdigini gostermektedir.
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Cizelge 14. Ciftcilerin misirt TMO’ya satmama nedenleri

Table 14. Farmers’ reasons for not selling maize to the TMO

Satmama Nedenleri Frekans %

Geg 6deme 89 41.2
Nakliye gift¢iye ait 60 27.8
Rutubetli almiyor 34 15.7
Randevu sorunu 10 4.6
Sira sorunu 10 4.6
Tiiccar ile TMO fiyat farki ¢ok az 5 2.3
Mesafe olarak uzak 2 0.9
Beklemenin yarattig1 nakliye maliyeti artigi 1 0.5
Diisiik fiyat agiklamasi 1 0.5
Faturadan dolay: stopaj vergisi kesintisi 1 0.5
Hazine arazisi oldugu i¢in CKS belgesi yok 1 0.5
Satig aninda fatura kesildiginde vergi kesintisi 1 0.5
Tiiccarin akraba olmast 1 0.5
Toplam 216 100.0

Kaynak: Saha arastirmasi, 2023
Ciftcilerin misir1 nisasta fabrikasina satma ve satmama nedenleri

Cizelge 15, g¢iftcilerin misir1 nisasta fabrikasina satma nedenlerinin biiyiikk 6l¢iide girdilerle olan baga ve
finansal avantajlara dayandigini gostermektedir. Nedenlerin en basinda %37.5 ile tarimsal girdilerini fabrikanin
bayisinden temin etme gelmektedir. Bu durum, sézlesmeli iiretim benzeri iligkilerin etkili oldugunu ve girdi temininin
satis kanalin1 belirlemede 6nemli rol oynadiginmi gostermektedir. Ayrica %25°lik bir neden de, fabrikanin hizli 6deme
yapmasi olarak belirtilmistir. Ayn1 oranda ¢iftci ise tiiccara kiyasla fabrikanin daha iyi fiyat sunmasin tercih sebebi
olarak ifade etmistir. Nakliyenin fabrika tarafindan kargilanmasi (%12.5) 6nemli bir avantaj olarak degerlendirilmistir.
Bu veriler, nigasta fabrikasina satigin gérece az sayida ¢iftci tarafindan tercih edildigini, ancak tercih edenler acisindan
girdi temini, fiyat ve 6deme gibi ekonomik gerekcelerin belirleyici oldugunu ortaya koymaktadir.

Cizelge 15. Ciftgilerin misir nisasta fabrikasina satma nedenleri

Table 15. Farmers’ reasons for selling maize to the starch factory

Satma Nedenleri Frekans %
Girdileri fabrikanin bayisinden satin alma 3 37.5
Hizli 6deme 2 25.0
Tiiccardan daha iyi fiyat vermesi 1 25.0
Nakliye fabrikaciya ait 2 12.5
Toplam 8 100.0

Kaynak: Saha arastirmasi, 2023

Cizelge 16’ya gore, ciftcilerin misir1 nigasta fabrikasina satmama nedeni tek bir gerekgeye dayanmaktadir:
Fabrikanimn alimi yalnizea iliski kurdugu belirli ciftgilerden yapmasi ve bu giftgilerin cogunlukla biiyiik olcekli
iireticiler olmasi. Tiim katilimcilarin (%100) bu gerekgeyi belirtmis olmasi, nisasta fabrikasiyla satis iliskilerinin sinirlt
ve secici bir yapiya sahip oldugunu agik¢a ortaya koymaktadir. Bu durum, kiigiik ve orta 6lgekli iireticilerin fabrikayla
dogrudan ticaret yapma imkaninin oldukga kisitli oldugunu, dolayisiyla bu satig kanalinin ¢iftgilerin biiyiik cogunlugu
icin erisilebilir olmadigimni gostermektedir. Ayrica, fabrikaya satis yapan ciftcilerin arastirma kapsamindaki 3. grupta,
yani daha biiyiik araziye sahip olan iiretici grubunda yer almasi da bu durumu destekler niteliktedir.

Cizelge 16. Ciftgilerin misirt nisasta fabrikasina satmama nedenleri

Table 16. Farmers’ reasons for not selling maize to the starch factory

Satmama Nedenleri Frekans %
Fabrika iligki kurdugu giftcilerden aliyor ve bu ¢iftgiler gogunlukla

PR 101 100.0
biiyiik ciftgiler

Kaynak: Saha arastirmasi, 2023
Adana misir ¢ikti piyasasinin SWOT analizi

Cizelge 17’ye yer alan SWOT analizi, Adana’daki misir ¢ikt1 piyasasinda yer alan bes temel aktoriin (giftei,
tiiccar, lisansl depo, TMO ve nisasta fabrikasi) giiclii ve zayif yonlerini, kars1 karsiya olduklar firsatlar1 ve tehditleri
sistematik bigimde ortaya koymay1 amaglamaktadir. Ciftgiler agisindan en 6nemli gii¢lii yonler, farkli satis kanallarina
erisim imkani ve yiiksek iiretim tecriibesidir. Ozellikle biiyiik 6lcekli iireticilerin {iriinlerini depolayarak daha yiiksek
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fiyat beklentisiyle satig zamanini erteleyebilmeleri dnemli bir avantaj saglamaktadir. Buna karsin, kiigiik ve orta
oOlgekli treticilerin acil nakit ihtiyaci, bilgi eksikligi ve dzellikle tiiccara olan bagimlilik iliskileri zayif yonler olarak
one ¢ikmaktadir. Ciftgiler i¢in lisanslt depolarin sundugu vergi avantaji ve iiriin bekletme imkani, kayitl satislar
tesvik eden firsatlar yaratirken; tiiccar manipiilasyonlari, TMO'nun biirokratik siirecleri ve nigasta fabrikalarinin segici
yapisi ciddi tehditler olusturmaktadir.

Tiiccarlarin giilii yonleri arasinda yayginlik, hizli nakit 6deme, girdi temini ve nakliye kolayligi dikkat
cekerken; sinirlt depolama siiresi, giiven sorunlari ve diisiik fiyat algis1 zayif yonlerdir. Sadakat iligkileri ve iireticiye
saglanan girdiler aracilifiyla uzun vadeli bag kurma kapasitesi bir firsat olarak degerlendirilebilirken, lisansh
depoculugun yayginlasmasi ve artan denetim baskisi, tliccarlarin gelecekteki konumlarini tehdit etmektedir.

Lisansli depolar, ciftcilere iiriinlerini bekletme ve daha iyi fiyat elde etme olanagi, stopaj muafiyeti ve 6deme
giivenligi gibi giiglii yonler sunmakta; ancak nem siniri, uzaklik, bilgi eksikligi ve nakliye masrafi gibi zayifliklar
sistemin etkinligini sirlamaktadir. Devlet destekleri ve ELUS (Elektronik Uriin Senedi) sisteminin yayginlasmasi
onemli firsatlar yaratirken; kiiciik tireticilerin bu sisteme entegre olamamasi 6nemli bir tehdit olarak 6ne ¢ikmaktadir.

TMO, fiyat belirleyici bir kamu kurumu olarak giivenilir 6deme vaadi ve piyasa diizenleyici roliiyle giiglii bir
konumda olsa da, ge¢ 6deme, randevu almadaki giigliikler ve ulasim sorunlari gibi zayif yonleriyle ¢ift¢i tercihinden
uzaklagmaktadir. Dijitallesme ve mobil alim sistemlerinin gelistirilmesi operasyonel iyilestirmeler agisindan 6nemli
bir firsat sunarken; biirokratik islemlerin yarattig1 maliyet ve zorluklar TMO’nun etkinligini sinirlayan tehditlerdir.

Son olarak, nisasta fabrikalar1 yalnizca belirli ve genellikle biiyiik cift¢ilerle iliski kurmalar1 nedeniyle sinirli
bir erisime sahiptir. Ancak bayilik sistemi araciligiyla girdiler saglama, hizl1 6deme ve nakliye kolaylig1 gibi avantajlar
sunmaktadir. S6zlesmeli iiretim ve dikey entegrasyon yoluyla deger zincirini genisletme potansiyeli barindiran bu
yapilar, ayni zamanda kiigiik ireticileri digladigi ve tekellesmeye acik oldugu igin sosyal tepkilere ve piyasa
dengesizliklerine yol agabilecek riskler tagimaktadir.

Cizelge 17. Adana musir ¢ikt1 piyasasinin SWOT analizi
Table 17. SWOT analysis of the maize output market in Adana

Farkl satis kanallarina erisim imkani; yiiksek tecriibeye sahip olmalart;
biiyiik ciftcilerin depolama avantaji
Zayif Yonler Acil nakit ihtiyaci, kiigiik 6lgekli iiretim, bilgi eksikligi, tiiccara bagimlilik

Gliglii Yonler

Ciftei Lisansl depo avantajlari, kayith satis ile vergi muafiyeti, TMO’ nun

Firsatlar et iz

giivenilirligi
. Tiiccar manipiilasyonu, TMO biirokrasisinin fazlaligi, fabrikanin
Tehditler SRS .
seciciligi, dislanma riski

Giiclii Yonler Yayginlik, hizli 6deme, borg ve girdi temini, nakliye kolayli1
Tiiccar Zayif Yonler Depolama siiresi sinirli, giiven sorunu, diisiik fiyat algisi

Firsatlar Sadakat iligkileri ile iireticiyi uzun vadeli baglayabilme

Tehditler Lisansh depoculuk ve denetim baskisi

Giiclii Yonler Fiyat avantaji, vergi muafiyeti, ddeme garantisi, {iriin kalitesini koruma
Lisansl Depo é?;llfe . Rutubet sorunu, nakliye maliyeti, bilgi eksikligi, uzaklik

Firsatlar Devlet destegiyle yayginlasma, sdzlesmeli iiretim, ELUS kullanim

Tehditler Kiigiik tireticilerin uyum saglayamamasi, nem kabul kisit1

Giiclii Yonler Yiiksek fiyat aciklayabilme, 6deme garantisi, piyasa diizenleyici rol
TMO Zayif Yonler Geg 6deme, nakliye ve sira sorunlari, uzaklik, nem kisitt

Firsatlar Dijitallesme ve mobil sistemlerle islemlerin kolaylastirilmast

Tehditler Biirokrasi ve islem maliyetleri nedeniyle tercih dis1 kalma

Gliglii Yonler Bayilik iliskisiyle girdi temini, hizli 6deme, iyi fiyat, nakliye kolaylig
Nisasta Zayif Yonler Yalnizca biiyiik ¢iftcilerden alim, erisim sinirh
Fabrikasi Firsatlar Sozlesmeli tiretim, entegre sistemle dikey entegrasyon

Tehditler Tekellesme, kiigiik iireticilerin diglanmasi, toplumsal tepki

SONUC

Adana’da misir tariminin tarihsel gelisimi, 6zellikle 1990’lardan itibaren bolgesel tarim yapisint doniistiirmiis
ve daha 6nce mevcut olmayan bir misir ¢ikti piyasasimnin olusmasina zemin hazirlamistir. Pamugun karliliginin
diismesiyle birlikte gelisen bu doniisiim, devlet destekli ikinci tiriin politikalariyla da desteklenmis; ¢iftgiler, tiiccar,
lisansli depo, TMO ve nisasta fabrikasi gibi farkli piyasa aktorleriyle iliski kurarak piyasaya entegre olmustur.
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Adana’da 101 musir {ireticisiyle yapilan anket verilerine dayanarak, misir ¢ikt1 piyasasinda g¢iftgilerin satis
tercih nedenlerini inceleyen bu ¢alisma su ii¢ temel bulguya ulasmistir:

Birincisi, tiiccarlar halen en yaygin alict konumundadir. Bunun temel nedeni hizli nakit 6deme, girdi temini,
hasat dncesi borg ve lojistik destek gibi imkanlar sunmalaridir. Ancak bu tercih, gift¢ilerin goniillii segiminden ¢ok,
finansal bagimlilik iliskilerine dayanmaktadir. Bu durum, &zellikle kiigiik iireticilerin pazarlik giiclinii zayiflatmakta
ve somiiri iliskilerini yeniden iiretmektedir.

Ikincisi, lisansli depolar fiyat avantaji, vergi muafiyeti ve ddeme giivenligi gibi yonleriyle alternatif bir satis
kanali sunmaktadir. Ancak nem orani siniri, bilgi eksikligi, nakliye maliyetleri gibi yapisal engeller, bu sistemin
ozellikle kiigiik ve orta dlgekli iireticiler tarafindan erisilmesini sinirlamaktadir.

Ucgiinciisii, TMO giivenilir bir alict olarak goriilse de ge¢ 6deme, biirokratik islemler ve yiiksek islem
maliyetleri gibi nedenlerle ¢iftciler tarafindan fazla tercih edilmemektedir. Benzer sekilde, nisasta fabrikalar1 daha iyi
fiyat ve hizli 6deme gibi avantajlar sunsa da yalnizca biiylik ciftgilerle iliski kurmalar1 nedeniyle bu kanal kiiglik
iireticiler i¢in erigilemez durumdadir.

Sonug olarak, bu caligma, Adana misir piyasasinda alici gesitliliginin ¢iftgilere gergek bir tercih alami
sunmadigini, aksine mevcut piyasa yapisinin ozellikle kiigiik ireticileri borg, bagimlilik ve dislanma iligkileriyle
kusattigini ortaya koymaktadir. Goriiniirde farkli satig kanallart olsa da bu kanallarin erisim ve kullanim kosullart
gift¢ilerin sinifsal konumuna gore belirlenmektedir.
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as exchange rates, income levels of importing countries, and agricultural productivity.

Design/Methodology/Approach: Using panel data from 2012 to 2022, Fixed Effects (FE) and Instrumental
Variables (IV, 2SLS) are employed as the main estimation techniques. In addition, Generalized Method of
Moments (GMM) estimators were tested as a robustness check; however, since the results were not consistent
with econometric assumptions, they are not reported. The dependent variable is the sectoral export value,
while REER, GDP, and TFP are included as key explanatory variables.

Findings: The effect of the exchange rate on exports is significant and negative in most sectors. The GDP
variable is found to be positive and significant across all sectors. The TFP variable is significant only in the
tobacco sector. The results indicate that Tiirkiye holds comparative advantages in certain sectors.

Research Limitations/Implications: In line with the conceptual framework adopted in this study, only
agricultural total factor productivity (TFP) is included to represent production capacity, while other
production-related variables are deliberately excluded from the scope of analysis.

Originality/Value: The study provides novel empirical insights into sectoral heterogeneity by examining
agricultural export performance through the lens of exchange rate competitiveness and demand-side factors
at the product level.

Keywords: Agricultural exports, exchange rate, external demand, panel data, productivity.

Tarum ihracatinda performansin anatomisi: Tiirkiye iizerine sektorel bulgular

Ozet

Amac: Bu ¢aligma, Tiirkiye nin sekiz tarimsal alt sektoriine ait ihracat performansini etkileyen belirleyicileri
sektorel diizeyde analiz etmeyi amaglamaktadir. Calismanin temel hedefi, doviz kuru, alic1 iilke geliri ve
tarimsal verimlilik gibi makro degiskenlerin sektorel ihracat {izerindeki etkilerini ortaya koymaktir.

Tasarim/Metodoloji/Yaklasim: —2022 donemine ait panel veri kullanilarak sabit etkiler ve IV (2SLS) tahmin
yontemleri temel analiz yontemleri olarak uygulanmustir. Ayrica GMM tahmincileri ek bir saglamlik kontrolii
amactyla denenmis, ancak sonuglar ekonometrik varsayimlarla tutarli bulunmadigindan raporlanmamustir.
Bagimli degisken olarak ihracat degeri, bagimsiz degiskenler olarak reel efektif doviz kuru (REER), alict
iilkelerin GSYH’si (GDP) ve tarimsal toplam faktor verimliligi (TFP) degiskenleri kullanilmigtir.

Bulgular: D6viz kurunun ihracat tizerindeki etkisi ¢ogu sektorde anlamli ve negatiftir. GDP degiskeni tiim
sektorlerde pozitif ve anlamli bulunmustur. TFP degiskeni yalnizca tiitiin sektdriinde anlamlidir. Sonuglar,
Tirkiye'nin baz1 sektorlerde karsilastirmalr iistiinliige sahip oldugunu gostermektedir.

Arastirma SmrlamalaryEtkileri: Bu ¢alismada odaklanilan kavramsal gergeve dogrultusunda, iiretim
kapasitesini temsilen yalnizca tarimsal toplam faktor verimliligi (TFP) degiskeni modele dahil edilmistir;
diger uiretim faktorleri ise aragtirma kapsami disinda birakilmistir.

Ozgiinliik/Deger: Caligma, iiriin bazli sekt6rel ayrim yaparak, déviz kuru ve dis talep kanallart iizerinden
ihracat performansina dair yeni ve detayli ampirik bulgular sunmaktadir.

Anahtar Kelimeler: Tarimsal ihracat, doviz kuru, dis talep, panel veri, verimlilik.
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INTRODUCTION

Global agricultural trade has been profoundly shaped by recent economic and political shocks. The COVID-
19 pandemic, the Russia—Ukraine conflict, and recurring climate-related disruptions have exposed the fragility of
international supply chains and intensified concerns over global food security (FAO, 2023). Rising input costs and
extreme weather conditions, together with growing population pressures, have amplified volatility in food prices,
making agricultural exports increasingly important for both economic resilience and policy design (WB & IMF, 2011;
Yang, 2022). In this context, agriculture is no longer viewed solely as a sector for food provision but as a strategic
field that directly affects employment, trade balances, and macroeconomic stability worldwide.

For developing economies such as Tiirkiye, agricultural exports hold particular importance. The sector not only
contributes to foreign exchange earnings but also sustains rural employment and provides essential linkages to industry
through value chains (Verter & Becvarova, 2016). Despite its declining share in GDP over time, agriculture remains
a key driver of export revenues and regional development. At the same time, Tiirkiye faces growing exposure to
exchange rate volatility, shifting demand conditions in foreign markets, and structural productivity constraints that
jointly determine export competitiveness. Understanding how these factors influence agricultural export performance
is therefore critical for both academic analysis and policy formulation.

The literature has extensively examined the role of exchange rates and income growth in shaping trade
performance. Earlier studies often relied on aggregate trade data, which obscure sectoral heterogeneity and limit
insights into price and quantity dynamics (Grant & Boys, 2012; Berman et al., 2012). While evidence generally
suggests that currency depreciation enhances competitiveness, the magnitude and persistence of this effect remain
contested, particularly in agriculture where goods are perishable and margins are thin (Amiti et al., 2014; Wang &
Barrett, 2007). Moreover, the impact of agricultural productivity-especially in importing countries-on bilateral trade
flows has received relatively little empirical attention. As a result, the interaction between exchange rate dynamics,
demand conditions, and productivity remains insufficiently understood at the subsector level.

This study addresses these gaps by analyzing Tiirkiye’s agricultural export performance across eight subsectors
between 2012 and 2022. Panel data econometric methods are employed; Fixed Effects (FE) and Instrumental Variables
(IV, 2SLS) are used as the main estimation techniques, and the Generalized Method of Moments (GMM) is
additionally tested as a robustness check. However, since the GMM results did not yield econometrically consistent
estimates, they are not reported, and the primary focus remains on FE and IV estimations. By disaggregating exports
into subsectoral categories, the study offers novel evidence on how external demand and macroeconomic conditions
affect trade in different product groups. The findings aim to contribute to the literature by clarifying the sector-specific
determinants of export performance and to provide policymakers with insights for designing strategies that enhance
resilience and competitiveness in Tiirkiye’s agricultural trade.

LITERATURE

The literature on agricultural trade has traditionally emphasized the decisive role of exchange rate dynamics
and the income levels of destination countries in shaping export performance. Exchange rate fluctuations directly
affect price competitiveness, and their effects are particularly pronounced in agriculture, where thin margins and
perishability amplify vulnerability (Cho et al., 2002; Wang & Barrett, 2007). Berman et al. (2012) show that currency
changes significantly influence exporters’ behavior, while Amiti et al. (2014) highlight the disproportionate impact of
exchange rate volatility on cost structures in low-margin sectors. These findings underline the need to integrate
exchange rate considerations into broader trade and sectoral strategies.

Another strand of research focuses on the demand side. Higher income levels in importing countries are
consistently associated with stronger demand for agricultural goods (El-Shagi, Sawyer & Tochkov, 2022). In line with
Engel’s law, food demand in high-income economies is more stable and diversified, while demand in lower-income
countries remains volatile and highly sensitive to income shocks (Headey, 2011). Consequently, the GDP of partner
countries is often used as a proxy for external demand conditions in empirical models of agricultural exports.

In addition to prices and income, productivity has emerged as a potential determinant of trade flows. Fuglie
(2018) argues that agricultural total factor productivity (TFP) captures improvements in efficiency that can enhance
self-sufficiency and reduce import dependence. However, empirical evidence linking importing-country TFP to
bilateral trade remains scarce. Most studies either examine aggregate productivity effects on global trade or neglect
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heterogeneity across products. This gap provides scope for examining how foreign productivity affects Tiirkiye’s
exports at the subsector level.

Beyond these three key factors, several complementary frameworks have enriched the analysis of agricultural
trade. The exchange rate pass-through (ERPT) literature demonstrates that in agriculture, cost shocks are quickly
transmitted to export prices due to the limited ability of producers to absorb costs (Chen & Juvenal, 2016). Studies on
pricing-to-market (Krugman, 1987; Knetter, 1989) emphasize that exporters adapt prices differently across destination
markets, depending on demand elasticity and market structure. Similarly, Melitz’s (2003) heterogeneous firms model
suggests that productivity disparities shape firms’ ability to survive currency shocks, with larger and more efficient
exporters showing greater resilience.

Finally, product-specific studies indicate that the structural characteristics of agriculture-such as homogeneity,
perishability, and reliance on natural conditions-make exports more sensitive to external shocks than manufactured
goods (Piesse & Thirtle, 2009). At the same time, agricultural exports have broader welfare implications, influencing
rural development, employment, and food security (Barrett et al., 2001). These findings highlight the importance of
analyzing export determinants at a disaggregated level.

Against this backdrop, our study contributes to the literature in two ways. First, it jointly evaluates exchange
rates, GDP, and agricultural TFP of importing countries as determinants of Tiirkiye’s agricultural exports. Second, it
employs a sectoral panel dataset across eight subsectors, allowing us to capture heterogeneity that is typically obscured
in aggregate studies.

DATA SET AND VARIABLES

In this study, a panel dataset was constructed to analyze the determinants of export performance across eight
different agricultural subsectors in Tiirkiye. The dependent variable is defined as the agricultural exports from Tiirkiye
to selected partner countries, disaggregated by subsector. The independent variables include: the agricultural total
factor productivity (TFP) of importing countries, their real gross domestic product (GDP), and Tiirkiye’s real effective
exchange rate index (REERTR). All variables were transformed into logarithmic form to ensure consistency in
estimation and interpretation.

The dependent variable, exp (exports), was derived by the authors using the “Annual Consolidated Sectoral
Exports by Country” statistics published on the official website of the Turkish Exporters Assembly (TIM).
Accordingly, the analysis covers the period 2012-2022 and includes the following eight agricultural subsectors:
Hazelnuts and Products, Cereals, Pulses, Oilseeds and Products, Dried Fruits and Products, Processed Fruits and
Vegetables, Aquatic and Animal Products, Tobacco, Fresh Fruits and Vegetables, Olives and Olive Oil.

Among the independent variables, TFP represents the total factor productivity in agriculture for the importing
countries. This variable was sourced from the “International Agricultural Productivity” dataset published by the
Economic Research Service (ERS) of the United States Department of Agriculture (USDA). TFP reflects the change
over time in the ratio between agricultural output and inputs (land, labor, capital, and materials). Input shares were
calculated using national and regional cost data, following the methodology described in Fuglie (2015). Theoretically,
an increase in an importing country’s agricultural TFP may reduce its demand for imports from Tiirkiye by enhancing
its domestic production capacity. However, this effect may vary by product type.

The REERTR variable is Tiirkiye’s consumer price index (CPI)-based real effective exchange rate index,
obtained from the Electronic Data Delivery System (EDDS) of the Central Bank of the Republic of Tiirkiye (CBRT).
A real depreciation of the Turkish lira lowers the relative price of Turkish export goods in foreign markets, which is
expected to positively affect export performance.

The final independent variable, GDP, represents the real gross domestic product of the importing countries, as
retrieved from the World Bank’s data portal. Since GDP is indicative of income levels in the importing country, a
higher GDP is expected to be associated with greater demand for Turkish agricultural exports.
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Table 1. Variables, definitions, data Sources, and logarithmic transformation

Variable  Definition Source Log
Tiirkiye’s exports to selected countries in eight — Turkish Exporters Assembly (TIM)

exp agricultural subsectors ($) Yes
" Agricultural total factor productivity index of USDA-ERS, International Agricultural Yes
p importing countries (2015=100) Productivity
reertr Tiirkiye’s CPI-based real effective exchange rate  Central Bank of the Republic of Tiirkiye Yes
index (CBRT), EDDS
Real gross domestic product of importing World Bank
gdp countries (GDP) Yes

All variables cover the period from 2012 to 2022 on an annual basis. All variables were transformed into
logarithmic form for the analysis. This transformation facilitates the interpretation of linear relationships between
variables and helps to reduce heteroskedasticity issues. Thus, the resulting coefficients allow for elasticity
interpretation.

ECONOMETRIC METHOD
Fixed effects, random effects, and the hausman test

In panel data analysis, both fixed effects (FE) and random effects (RE) models are widely used to manage
heterogeneity by accounting for both temporal and cross-sectional dimensions. The fixed effects model directly
incorporates the unobserved heterogeneity specific to each unit (e.g., country, firm, or sector) that does not vary over
time by including it as a fixed term in the equation. In this case, the basic model is expressed as follows:

Yie = & + Bxi + &t 1

Here, a; represents the individual fixed effects estimated separately for each observation unit; x;; denotes the
independent variables, ¢;; represents the error term (Baltagi, 2005). The fixed effects model controls for time-invariant
differences across observation units through these fixed terms. In contrast, in the random effects model, «; is treated
not as a fixed parameter but as a random variable and is considered a part of the error term. In this case, the model is
written as follows:

Vie = Bxie + (U + &) = Bxie + Wit 2

Here, u; denotes the unit-specific random effects, while &;; represents the classical error term. The key
assumption in the random effects model is that there is no correlation between y; and x;;. This assumption allows the
RE model to offer more degrees of freedom; however, if this assumption does not hold, the estimates become
inconsistent (Wooldridge, 2010). Therefore, to determine whether the fixed effects or the random effects model is
more appropriate, the Hausman test (Hausman, 1978) is applied. The Hausman test evaluates the null hypothesis (Ho)
that "the random effects model is consistent.”" If the test statistic is significant (p < 0.05), the key assumption of the
RE model is violated, and the fixed effects model becomes the more reliable alternative.

Panel data diagnostic tests

In panel data analysis, it is essential to test the underlying model assumptions to ensure the reliability and
validity of the estimated models. Three primary diagnostic tests are commonly applied:

Cross-Sectional Dependence Test (Pesaran CD Test); this test is used to determine whether the error terms
across units in the panel are correlated. If there is cross-sectional dependence, classical assumptions are violated, and
the standard error estimates may be misleading. The CD test, proposed by Pesaran (2004), is based on the average of
pairwise correlations of the residuals across all cross-sectional units in the panel. Heteroskedasticity Test (Modified
Wald Test); this test assesses whether the error variances are homogenous across units in panel data models. If
variances differ, heteroskedasticity is present, and standard error estimates become unreliable. The Modified Wald test
is particularly used in fixed effects models to detect group-wise heteroskedasticity. Autocorrelation Test (Baltagi-Wu
LBI Alternative); This test examines whether the error terms are correlated over time within each cross-sectional unit
in panel data models. The presence of autocorrelation implies inefficient estimators and biased standard errors. The
test, proposed by Baltagi and Wu (1999), is designed specifically for detecting autocorrelation in the structure of panel
data and serves as an alternative to classical tests.
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Advanced standard error corrections: Clustered and Driscoll-Kraay

In panel data analyses, issues such as autocorrelation, heteroskedasticity, and cross-sectional dependence in the
error terms can render classical standard error estimates invalid. This may severely distort the statistical inferences
regarding the significance of coefficient estimates. To address such issues, Clustered and Driscoll-Kraay standard error
corrections have been widely adopted in applied econometric analyses.

Clustered standard errors are especially suitable when there is correlation among error terms within panel
groups (e.g., countries, firms, or sectors). In this method, the error structure is allowed to vary freely within each
group, while assuming that errors are independent across groups. This approach accounts for both within-group
autocorrelation and heteroskedasticity. Mathematically, the clustered variance-covariance matrix under the fixed
effects model is expressed as follows:

G
cluster — (X'X)—l(zg_lX'ﬁgﬁ'ng) (X’X)_l) 3

In the equation above, g denotes the cluster (e.g., country) index, X(g) represents the matrix of observations for
cluster g, and u(g) is the vector of residuals corresponding to that cluster. This method should be applied with caution,
particularly when the number of observations is large but the number of clusters is limited; it is important to note that
with a small number of clusters, standard errors may exhibit a downward bias (Cameron and Miller, 2015).

The standard error correction method developed by Driscoll and Kraay (1998) offers an approach that accounts
for heteroskedasticity, as well as serial correlation across time and cross-sectional dependence at the group level. This
method is especially suitable for panel datasets with a long time dimension and a relatively small number of cross-
sectional units. The estimation of standard errors in this framework follows a structure similar to the
heteroskedasticity-robust Newey-West estimator, and can be formally expressed as follows:

Tox =07 k(s DR AN™ [

In the equation above, I denotes the estimated covariance of residuals at lag s, k(s, L)represents a weighting
function, and L indicates the maximum lag length. The Driscoll-Kraay method is particularly useful in contexts where
ignoring cross-sectional dependence may lead to misleading inferences. It offers reliable variance estimates and is
therefore widely used in macro-panel analyses (Hoechle, 2007).

Both methods enable valid inference in situations where classical standard error estimates are inadequate.
While the clustered standard error correction is preferred when within-group correlation is a concern, the Driscoll-
Kraay correction is more appropriate in the presence of more complex error structures, including both cross-sectional
and serial dependence. Ensuring the correct estimation of standard errors is essential not only for statistical
significance but also for making economically sound interpretations of model results.

Endogeneity problem and testing

In econometric models, the presence of correlation between some of the independent variables and the error
term is referred to as the endogeneity problem. Endogeneity leads to biased and inconsistent parameter estimates,
thereby undermining the reliability and validity of the model. To detect and correct for this issue, a variety of
endogeneity tests have been developed. Among the most commonly used are the Baum-Schaffer-Stillman test and the
Durbin-Wu-Hausman (DWH) test.

The Baum, Schaffer, and Stillman (2007) test is widely employed, particularly in econometric software such
as Stata, and is specifically designed to directly test whether independent variables are endogenous. The logic of the
test involves estimating the potentially endogenous variable using instrumental variables (IVs), and then examining
whether the predicted values are correlated with the error term in the original regression model.

The Durbin (1954), Wu (1973), and Hausman (1978) test-commonly known as the DWH test-is a classical and
widely used method for testing the endogeneity of one or more explanatory variables. The test compares the results
obtained from two different estimation methods: typically Ordinary Least Squares (OLS) and Instrumental Variables
(IV) estimation. If the explanatory variables are exogenous, both OLS and IV estimators are consistent, and the
difference between them is statistically insignificant. However, if the variables are endogenous, OLS estimates become
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inconsistent, while IV estimates remain consistent; hence, a significant difference between the two sets of estimates
indicates the presence of endogeneity.

Estimation with instrumental variables (IV): Application of 2SLS

The endogeneity problem, frequently encountered in economic analyses, leads to biased and inconsistent
estimates of regression coefficients. In such cases, the classical Ordinary Least Squares (OLS) method becomes
invalid, as one of its core assumptions-zero correlation between the explanatory variables and the error term-is violated
(Wooldridge, 2010). To address this issue, the Instrumental Variables (IV) approach has been developed.

The IV method involves replacing endogenous variables with instruments, which are variables that are
correlated with the endogenous regressors but uncorrelated with the error term. The most widely used implementation
of this approach is the Two-Stage Least Squares (2SLS) estimator, which estimates the model in two steps. The main
strength of this method lies in its ability to provide consistent estimates of the structural parameters as long as the
instrument is valid, i.e., not correlated with the error term. However, it is equally crucial that the instrument is strong,
meaning that it has a high correlation with the endogenous regressor. The use of weak instruments may lead to severely
biased estimates (Bound, Jaeger, and Baker, 1995).

The IV-2SLS method has a prominent place in the econometric literature, particularly in the context of
structural models, where it is employed to identify the effects of policy variables and to uncover causal relationships
(Angrist and Pischke, 2009; Stock and Watson, 2015).

Although the IV approach was originally developed to address endogeneity, it may still be appropriate under
certain structural conditions even when all explanatory variables are exogenous. In the panel data model used in this
study, diagnostic tests reveal statistically significant heteroskedasticity, autocorrelation, and cross-sectional
dependence. These structural distortions violate the assumptions underlying classical fixed effects and random effects
estimators, thereby undermining the reliability of standard error estimates and hindering the correct interpretation of
statistical significance.

Although robust standard error corrections-such as Driscoll-Kraay or clustered standard errors-can mitigate
these problems to some extent, they are limited in scope. Specifically, these methods adjust only for the variance
structure of the error term, without addressing potential weaknesses in the estimation of structural coefficients. For
this reason, the Instrumental Variables (IV) method is employed in this study even in the absence of significant
endogeneity, as it offers a moment-based estimation framework that improves the efficiency of structural parameter
estimates and provides a more robust alternative in the presence of misspecified error structures.

FINDINGS

The results presented in Table 2 reveal that there are significant structural differences across subsectors, and
model selection has been shaped sensitively in accordance with this heterogeneity. According to the Hausman test, the
fixed effects (FE) model is preferred in six sectors, while the random effects (RE) model is found to be more
appropriate in only two sectors. This indicates that the unobserved fixed effects at the sectoral level are significantly
correlated with the independent variables, making the FE model a more reliable estimator. Notably, the real effective
exchange rate (REER) variable has a significant and negative coefficient in most sectors, suggesting that currency
depreciation has an enhancing effect on exports. On the other hand, the total factor productivity (TFP) variable appears
to be statistically insignificant in many sectors, implying that the production structure of importing countries has a
limited impact on sector-specific exports. In this context, choosing the appropriate model based on the unique structure
of each sector is crucial for ensuring the validity of empirical results.
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Table 2. Results of fixed and random effects models

Hausman Hausman

Sektor Model TFP REER GDP Constant " b

Grain-Legumes-Oil Seeds ~ FE -0.170 Egé‘z‘g -0'4(?)?0[(?6%11 0'3(‘50%)6222% 2'39(%.%12'3511 17.83  0.0005%**
HusiusandProdues FE 000301 OBLI00SE 02020101 LIMRAST g pogpees
Dried Frut Products b O7I0205] 01 00s] ok l0s] IR 00 ggonens
Fruit and Vegetable Products ~ RE 0157 Eg?gg% -Oz(élo[é)ogii% 07(%90[000222% -44(%70[(?02111 5.65 0.1297
o 200N 0wl 0mONg NI g
Olives and Olive Oil FE -0.321 Eg:igg '0'4(%)“60[&2121 O“)(‘(‘fog)dﬁi% - '60(%.[024;221 16.36  0.0010%**
Fresh Fruits and Vegetables ~ FE -0.057 Eg:‘g‘g% _0'3((1)?0[006252% 1'3(2)?0[006321 'lo'g(ffo[oz'iﬁg 2004 0.0002%+
Aquatc and Animal Produss FE 0031 OSTI0GT OBSI0206] 0SK0ROMT 155 g pgyeens

In the sectors of Cereals, Hazelnuts, Dried Fruits, Fruit-Vegetable Products, Olives, Fresh Fruits, and Aquatic
and Animal Products, the Pesaran CD test results are statistically significant (p<<0.01). This indicates that common
factors and external shocks link the error terms across these sectors. Cross-sectional dependence poses a risk of
underestimating error variances in model estimations and necessitates standard error corrections. In contrast, the
Tobacco sector did not show significant cross-sectional dependence. The results of the heteroskedasticity test are
highly significant across all sectors, revealing that error variances are not homogeneous between cross-sections,
thereby indicating the presence of heteroskedasticity. This condition undermines the reliability of classical standard
error estimates. Autocorrelation was also found to be significant in most sectors, suggesting that error terms are
dependent over time. The presence of autocorrelation may lead to bias in standard error calculations and requires the
use of adjusted estimation methods. Except for the Tobacco sector and partially the Hazelnut sector, autocorrelation
is strong in the other sectors.

Table 3. Panel data diagnostic tests results

Subsector Pesaran CD Modified Wald Baltagi-Wu Autocorrelation
Grains, Pulses, and Oil Seeds Cl()ozégjizg ©(142) ?0“‘8(3)3)3;21 F(3,1269) = 60.98 (0.000)***
Hazelnuts and Products Cl()oi)égjgzz $(77) = 52013.41 (0.000)*** F(3,684) = 3.94 (0.0084)***
Dried Fruits and Products (E(]io:ogjﬁj €O3)= (2()7.338)5;12 F(3,821) = 5.15 (0.001)***
Olives and Olive Oil (ggozogﬁﬁ $(86) = 95608.79 (0.000)*** F(3,738) = 18.55 (0.000)***
Fresh Fruits and Vegetables (ggo:ogjiﬁ rOD= (607,(33(3))642 F(3,775) = 7.41 (0.000)***
Seafood and Animal Products C](Dozoég)iii ¥4(97) = 28718.48 (0.000)*** F(3,845) = 33.27 (0.000)***
Sector Pesaran CD Breusch-Pagan LM Wooldridge Autocorrelation
Fruit and Vegetable Products CD =10.998 ¥* =4364.32 (0.000)*** t=-9.38

(0.000)*++ (0.000)*++
Tobacco CD = 1.529 (0.126) 2 = 1370.94 (0.000)*** (0.0:0(;)6,;13

These diagnostic test results reveal three major violations of classical panel data model assumptions: cross-
sectional dependence, heteroskedasticity, and autocorrelation. Therefore, to ensure the validity of the findings, it is
necessary to use advanced estimation techniques such as Clustered or Driscoll-Kraay standard error corrections.

According to the results presented in Table 4, based on the fixed effects model, the estimated effects of the real
effective exchange rate (REER) and GDP on agricultural exports are found to be consistent and statistically significant
across estimations using both clustered standard errors and Driscoll-Kraay corrections. The REER variable exhibits a
negative and often highly significant (at the 1% level) coefficient across all sectors, indicating that a real depreciation
of the Turkish Lira tends to enhance export performance, which is consistent with standard trade theory (Edwards,
1989; Bahmani-Oskooee and Ratha, 2004).
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On the other hand, the GDP variable is positive and highly significant in nearly all sectors, suggesting that
Turkish agricultural exports are largely responsive to the income levels of importing countries. As these economies
grow, their demand for Turkish agricultural products increases accordingly, reflecting typical income elasticity
patterns in agricultural trade (Engel, 1857/1895; Fousekis and Grigoroudis, 2020).

In contrast, the total factor productivity (TFP) variable is statistically significant in only a few sectors and
generally found to be ineffective. This result implies that, especially in agricultural sectors where Tiirkiye benefits
from climatic and geographical advantages, the production efficiency of importing countries has a limited effect on
Turkish exports, highlighting Tiirkiye’s absolute or comparative advantage in specific sub-sectors of agricultural
production (Ricardo, 1817/2004; Balassa, 1965). The only exception is tobacco, where higher local productivity in
importing countries can directly substitute imports due to its labor-intensive and standardized production structure.
This pattern suggests that, unlike other products highly dependent on ecological and quality-specific factors, tobacco
demand is more sensitive to foreign productivity gains.

Table 4. Clustered and Driscoll-Kraay standard errors test results

TFP REER GDP
Subsector (Cll;[;f::‘e d) (Driscoll- (CIl{lﬁ:iIr{e d (Driscoll- (lel:slzel:)re d (Driscoll-
Kraay) Kraay) Kraay)

Grains, Legumes, -0.169 -0.170 -0.431 -0.431 0.345 0.345
Oilseeds and Products (»p=0.225) (»=0.393) (p=0.000)*** (»=0.000)***  (p=0.000) ***  (p=0.003)***
Hazelnuts and 0.249 0.249 -0.131 -0.131 0.202 0.202
Products (p=0.411) (»p=0.587) (p=0.018) ** (»p=0.159) (»=0.293) (»=0.314)
Dried Fruits and 0.397 0.397 -0.153 —-0.153 0.644 0.644
Products (»=0.179) (»=0.017)** (p=0.005)*** (»=0.000)***  (p=0.000)*** (p=0.046)**
Fruits and Vegetables -0.190 -0.190 —-0.249 -0.249 0.758 0.758
(»=0.439) (»=0.343) (p=0.000)*** »=0.018)**  (p=0.000)***  (p=0.003)***
Tobacco 1.166 1.166 -0.002 -0.002 -0.201 -0.201
(»=0.016)** (p=0.000)*** (p=0.984) (»=0.977) (»=0.538) (»=0.292)
Olives and Olive Oil -0.321 -0.321 —-0.426 -0.426 0.943 0.943
(»p=0.402) (»=0.172) (p=0.000)*** (»=0.008)***  (p=0.000)***  (p=0.008)***
Fresh Fruits and —-0.057 —-0.057 -0.311 -0.311 1.377 1.377
Vegetables (»=0.907) (»=0.928) (p=0.000)*** (»=0.001)***  (p=0.000)***  (p=0.008)***
Seafood and Animal -0.334 -0.334 -0.897 -0.897 0.808 0.808
Products (»p=0.333) (»p=0.494) (p=0.000)*** (»=0.000)***  (p=0.000)***  (p=0.000)***

An examination of the Baum-Schaffer-Stillman and Durbin-Wu-Hausman test results presented in Table 5
reveals that the p-values across all sectors are relatively high and well above the conventional significance threshold
(typically 0.05). This indicates that the independent variables are not endogenous, meaning that they are not correlated
with the error term in the model.

Accordingly, both tests consistently demonstrate the absence of endogeneity across all sectors, thereby
supporting the conclusion that the explanatory variables used in the model are exogenous. This result implies that the
coefficient estimates are consistent and reliable, and that standard estimation methods such as Ordinary Least Squares
(OLS) can be validly applied in this context (Baum, Schaffer, and Stillman, 2007; Wooldridge, 2010).

Table 5. Endogenous test results

Wu- Durbin-Wu- . .
Subsector Hausman F Prob. (F) Hausman Chi? Prob. (Chi?) Decision
(S};:gf Pulses, and Ol 0.02645 0.97390 0.05309 0.97380 Exogenous
Hazelnuts and Products 0.00582 0.99419 0.01173 0.99415 Exogenous
Dried Fruits and 0.09095 0.91307 0.18296 0.91258 Exogenous
Products
Fruit and Vegetable 0.36762 0.69245 0.73811 0.69139 Exogenous
Products
Tobacco 1.55866 0.21120 3.13106 0.20898 Exogenous
Olives and Olive Oil 0.73702 0.47883 1.48139 0.47678 Exogenous
Fresh Fruits and 108492 0.33835 2.17855 0.33646 Exogenous
Vegetables
Seafood and Animal 0.03345 0.96711 0.06728 0.96692 Exogenous
Products

According to the IV estimation results presented in Table 6, the effects of TFP (Total Factor Productivity),
REER (Real Effective Exchange Rate), and GDP (Gross Domestic Product) on agricultural exports vary across
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Tiirkiye’s eight agricultural sub-sectors. These estimations were obtained using the Two-Stage Least Squares (IV—
2SLS) method to address potential endogeneity issues. The validity and strength of the instrumental variables used in
the model are assessed through the SW F-statistics (for TFP and REER) and the Cragg-Donald F-statistics / Sargan p-
values reported in the table.

First, the Sanderson-Windmeijer (SW) F-statistics, which evaluate the strength of the instruments, are notably
high across all sectors. In the literature, SW F-statistics greater than 10 generally indicate strong instruments; the
values observed here-such as 339.14 and 291.36 in the Cereals-Legumes-Oilseeds sector-demonstrate the presence of
very strong instruments. Similarly, Cragg-Donald F-statistics range between 94.99 and 214.55 across sectors,
exceeding the critical thresholds proposed by Stock and Yogo (2005), indicating that the weak instrument problem is
not present.

The Sargan test p-values, which test for overidentifying restrictions, are above 0.05 in all sectors, suggesting
that the instruments are valid and that the overidentifying restrictions cannot be rejected. Collectively, these
diagnostics confirm that the IV estimates are both statistically reliable and consistent.

The REER variable yields negative and statistically significant coefficients in 7 out of 8 sectors, indicating that
a real depreciation of the Turkish Lira enhances exports. This effect is particularly pronounced in the Aquatic and
Animal Products sector (-0.897) and the Cereals-Legumes-Oilseeds sector (-0.431), both in magnitude and statistical
significance. These results imply that the exchange rate channel plays a strong role in boosting exports for price-
sensitive agricultural products.

The GDP variable (representing the total GDP of importing countries) is positive and statistically significant
in most sub-sectors. Notably, high coefficients are observed in Fresh Fruit (1.377) and Olives and Olive Oil (0.943),
suggesting that economic growth in destination countries directly supports export performance in these sectors. This
also implies that these sub-sectors may exhibit high demand elasticity.

In contrast, the TFP variable is statistically significant only in the Tobacco sector (1.166, p = 0.016), while
remaining insignificant in all other sub-sectors. This finding indicates that improvements in the production capacity
of importing countries do not substantially influence their decision to import from Tiirkiye. In the context of
agricultural trade, this suggests that Tiirkiye enjoys absolute or comparative advantages in certain products; thus, even
when foreign productivity increases, demand for Turkish agricultural products persists. The tobacco exception can be
explained by its labor-intensive and standardized production structure, which allows efficiency gains in importing
countries to directly reduce import demand-unlike products such as nuts or olives, where ecological and quality-
specific factors dominate.

Table 6. IV (2SLS) Estimation results

Subsector Coefficient (p) Values SW F (TFP - REER) Cragg-Donald F / Sargan p
TFP: -0.169 (0.225)

REER: -0.431 (0.000)*** 339.14-291.36 214.55/0.8762
GDP: 0.345 (0.000)***

TFP: 0.249 (0.411)

Hazelnuts and Products REER: -0.131 (0.018)** 130.30-161.80 96.67 / 0.8498
GDP: 0.202 (0.293)

TFP: 0.397 (0.179)

REER: -0.153 (0.005)*** 189.33 — 189.45 141.26/0.4771

Grains, Pulses, and Oil
Seeds

Dried Fruits and

Products GDP: 0.644 (0.000)***

Fruit and Vegetable TFP: -0.190 (0.439)

Products REER: -0.249 (0.000)*** 300.55 -265.76 194.85/0.2819
GDP: 0.758 (0.000)***

Tobacco TFP: 1.166 (0.016)**
REER: -0.002 (0.984) 131.85-127.46 94.99/0.7650

GDP: -0.201 (0.538)
TFP: -0.321 (0.402)

Olives and Olive Oil REER: -0.426 (0.000)*** 178.21 - 185.95 133.18/0.1098

GDP: 0.943 (0.000)***

TFP: -0.057 (0.907)

REER: -0.311 (0.000)*** 174.49 — 201.36 130.64/0.7518

GDP: 1.377 (0.000)***

TFP: -0.334 (0.333)

REER: -0.897 (0.000)*** 246.46 - 213.67 153.30/0.7294

GDP: 0.808 (0.000)***

Fresh Fruits and
Vegetables

Seafood and Animal
Products
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Taken together, these findings demonstrate that the applied IV estimation technique is robust, both in terms of
instrument strength and model validity. From an econometric standpoint, the sub-sectoral results reveal that the
determinants of export performance differ by product group, and that exchange rate movements and economic growth
in target markets play critical roles in shaping foreign demand. The insignificance of TFP in most sectors further
suggests that the production capacities of importing countries are not a binding constraint on Tiirkiye’s agricultural
exports-underscoring Tiirkiye’s strong competitive position in several strategic product categories.

RESULTS AND DISCUSSION

Exchange rate policies in Tiirkiye have long been a contentious issue, particularly in export sectors such as
agriculture that are relatively less dependent on imported inputs. One of the most commonly voiced concerns among
exporters is that during periods when the Turkish Lira (TRY) is overvalued, competitiveness in foreign markets
declines, costs rise, and pricing flexibility is lost. Consequently, it is frequently argued that the real exchange rate
should be lower; otherwise, export volumes may decrease. However, the findings of this study suggest that this
assumption should be critically reassessed both in terms of the magnitude and sustainability of its effects.

Indeed, models developed using panel data covering eight agricultural sub-sectors in Tiirkiye between 2012
and 2024 reveal that a 10% real depreciation of the Turkish Lira results in an export increase of only 1% to 9%. This
indicates that the impact of exchange rate changes on foreign demand is limited and that price elasticity of demand in
many sectors is low. In 2024, Tiirkiye’s total exports amounted to approximately USD 226 billion, while agricultural
exports reached around USD 28 billion. Assuming an average export response of 5% to a 10% depreciation, the
resulting increase would translate into an additional USD 1.4 billion in agricultural export revenue. However, this
increase does not contribute to a structural transformation in export earnings. Given rising production costs, the
unsustainability of price-based competition, and the fragility of external demand conditions, this increase is unlikely
to provide a meaningful or lasting economic benefit.

Evaluated within the framework of the Marshall-Lerner condition, these findings further demonstrate that in
cases where export demand is insufficiently price-sensitive, exchange rate devaluations fail to yield the expected
improvements in the trade balance. In summary, even in the sectors with the highest responsiveness, export gains
remain marginal. More importantly, these gains are neither sustainable nor uniform across sectors, and therefore
cannot serve as the sole basis for export policy.

While this finding is noteworthy on its own, the study’s more striking result is the absence of a statistically
significant relationship between the agricultural total factor productivity (TFP) levels of importing countries and their
import volumes from Tiirkiye. In other words, increases in agricultural productivity in countries importing Turkish
agricultural goods do not appear to influence their propensity to source these goods from Tiirkiye. This suggests that
Tiirkiye enjoys structural competitive advantages-such as climatic and logistical benefits and product uniqueness-in
several agricultural domains. However, these advantages are not uniform across all sectors, and product-specific
strengths necessitate differentiated export strategies.

To explore why TFP appears statistically insignificant, the study focuses on two main product groups and
examines the implications of this finding in terms of sectoral vulnerability, market diversification, and value-chain
dynamics. The first group includes cereals-legumes-oilseeds, fresh fruits and vegetables, processed fruits and
vegetables, and aquatic and animal products. The main importers of these products tend to be countries with limited
production capacity, poor infrastructure, and unfavorable climatic conditions for agriculture. For example, Iraqg-
Tiirkiye’s top importer of cereals and animal products-relies on rainfall for over 60% of its agricultural production,
has insufficient irrigation systems, low feed production, and weak logistics infrastructure (FAO, 2021). Similarly,
Russia lacks the natural conditions necessary for self-sufficient fruit and vegetable production and is heavily import-
dependent according to FAO data. The study finds no significant correlation between rising TFP levels in these
countries and their import volumes from Tiirkiye, underscoring the persistence of demand despite domestic
productivity improvements.

However, these structural advantages also entail significant vulnerabilities. Export volumes in these product
groups are heavily concentrated in a few countries. For instance, Iraq and Russia dominate Tiirkiye’s export markets
for cereals and fresh produce, respectively. Any GDP-driven demand contraction, political instability, or diplomatic
dispute in these countries could drastically reduce Tiirkiye’s export revenues. In lower-income or economically
volatile countries, demand for agricultural products with high income elasticity is especially sensitive to such shocks.
For example, despite Iraq’s agricultural imports exceeding USD 3 billion in 2024, a drop in its GDP could result in
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hundreds of millions of dollars in export losses for Tiirkiye. This dynamic can also be analyzed through Engel’s Law,
as changes in income disproportionately affect the demand for non-essential food products. Therefore, relying solely
on current comparative advantages is insufficient, and market diversification emerges not as a strategic option but as
a necessity.

The second product group-comprising hazelnuts and their derivatives, dried fruits, and olives/olive oil-also
shows no statistically significant correlation between importing countries’ TFP and Turkish export volumes. However,
these sectors hold significantly greater income potential. Tiirkiye’s competitive advantage in these products stems not
only from production capacity but also from agro-climatic conditions. Hazelnuts, for instance, are cultivated in only
a few countries worldwide, with Tiirkiye accounting for 60-70% of global production (FAOStat, 2023). Even high-
TFP countries like Germany and Italy cannot produce hazelnuts efficiently due to climate constraints. As a result, they
import hazelnuts from Tiirkiye but use them in industrial applications such as chocolate, snacks, and spreads before
re-exporting them.

A similar dynamic exists in the olive oil sector. While Spain and Italy are also major producers, they import
Turkish olive oil, repackage it under their own brands, and export it globally (I0C, 2023). Dried fruits such as figs,
apricots, and raisins require high sunlight, low humidity, and long ripening periods-conditions not found in major
importing countries like Germany and the UK. As a result, these countries remain consistent net importers according
to FAO and ITC data (ITC TradeMap, 2023). Moreover, these products are frequently processed into high-value-added
forms after importation.

Despite these advantages, Tiirkiye remains primarily a raw material supplier in global value chains. The value
added is mostly captured by countries that market the final product. Hence, although Tiirkiye demonstrates strong
production dominance in these products, this has not translated into sustainable income growth. Consequently, the
study finds no statistical relationship between importing countries’ TFP and Turkish export volumes in these sectors
either.

The key takeaway from these findings is that Tiirkiye must shift away from relying on currency depreciation
as a primary competitive strategy. Instead, structural policies that convert sectoral advantages into lasting export
income must be prioritized. Two main policy recommendations emerge:

Market Diversification: The study clearly demonstrates that certain agricultural products are overly reliant on
a small number of importing countries, and that GDP is a critical determinant of export volumes. While the current
market composition may offer short-term advantages, it poses long-term risks. Tiirkiye must target alternative markets
with high-income levels and growth potential to ensure export sustainability.

Value-Added Production and Branding: For products such as hazelnuts, olive oil, and dried fruits-which have
high processing potential and value-added capacity-Tiirkiye must transition from being a commodity supplier to a
branded producer. This requires not only investment in production infrastructure but also coordinated development in
branding, packaging, marketing, and trade strategies. The goal should not merely be to increase export volumes, but
to maximize unit export revenues.

In conclusion, this study demonstrates that external variables such as exchange rate fluctuations, productivity,
and income levels affect Tiirkiye’s agricultural export performance in different ways across sub-sectors. A tailored
policy approach for each product group is essential. Tiirkiye can achieve sustainable export success by complementing
its absolute advantages with strategic product positioning and market intelligence. This necessitates a comprehensive
transformation toward “high value-added agricultural export”, which must involve producers, the food industry,
packaging firms, brand managers, and logistics providers in a multi-stakeholder strategy. Through such a
transformation, Tiirkiye can move beyond the role of a raw material supplier to become a key actor in the global
agricultural supply chain.
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livestock production on CO, emissions in Tiirkiye for the period 1980-2022.

Design/Methodology/Approach: In the study, the ARDL bounds test approach, known for providing reliable
results even in small samples, is employed to examine the factors affecting CO, emissions and to reveal the
model’s short and long-run relationships. During the analysis process, the stationarity of the variables is first
evaluated with ADF and PP tests, and then long-term relationships is determined. The reliability of the model
is verified with various diagnostic tests, and the effects of the variables on CO, emissions is revealed.

Findings: The ARDL test results indicate that there is a long-run cointegration relationship between the
variables. According to the calculated long-run coefficient results, renewable energy consumption, crop
production and livestock production have a decreasing effect on CO, emissions. On the other hand, gross
domestic product and urbanisation are determined as factors that increase CO, emissions.

Originality/Value: It is noteworthy that studies on the impact of crop and livestock production on CO,
emissions in Tiirkiye are limited. It is estimated that the inclusion of factors such as renewable energy, GDP
per capita and urbanisation in the model will provide a projection for both the literature and policy
recommendations for improving environmental quality in Tiirkiye.

Keywords: Agriculture activities, ARDL bounds test, environmental quality, renewable energy.

Bitkisel ve hayvansal iiretim karbon emisyonlarint nasil etkiler? Tiirkiye’den
ampirik kanitlar

Ozet

Amac: Bu calismanin temel amaci, Tiirkiye’de 1980-2022 donemine ait veriler dogrultusunda yenilenebilir
enerji kullanimy, ticari agiklik, gayri safi yurt i¢i hasila ile bitkisel ve hayvansal iiretimin CO, emisyonlari
iizerindeki etkilerini analiz ederek, tarimsal faaliyetlerin gevresel kalite {izerindeki roliinii ortaya koymaktir.

Tasarim/Metodoloji/Yaklasim: Calismada CO, emisyonlarim etkileyen faktorleri incelemek ve modelin
kisa ve uzun donem iliskilerini ortaya koymak i¢in kiigiik 6rneklemlerde dahi giivenilir sonuglar vermesiyle
bilinen ARDL sinir testi yaklagimi kullanilmigtir. Analiz siirecinde 6ncelikle degiskenlerin duraganligit ADF
ve PP testleri ile degerlendirilmis, ardindan uzun donemli iliskiler tespit edilmistir. Modelin giivenilirligi
¢esitli tanisal testler ile dogrulanmakta ve degiskenlerin CO, emisyonu {iizerindeki etkileri ortaya
konulmaktadir.

Bulgular: ARDL testi sonuglari, degiskenler arasinda uzun dénemli bir esbiitiinlesme iliskisi oldugunu
gostermektedir. Hesaplanan uzun dénem katsay1 sonuglarina gore, yenilenebilir enerji tiikketimi, bitkisel tiretim
ve hayvansal tiretim CO, emisyonlarini azaltici etkide bulunmaktadir. Buna karsilik, gayri safi yurt i¢i hasila
ve kentlesme CO, emisyonlarini artiran faktorler olarak belirlenmistir. Ticari agiklik degiskeni istatistiksel
olarak anlamli bulunmamisgtir.

Ozgiinliik/Deger: Tiirkiye'de bitkisel ve hayvansal iiretimin CO, emisyonlar: iizerindeki etkisini ele alan
caligmalarmn smirl oldugu dikkat cekmektedir. Yenilenebilir enerji, kisi basina diisen GSYIH ve kentlesme
gibi faktorlerin modele dahil edilmesi yapilacak analizler ile Tiirkiye’de ¢evre kalitesinin artirilmasia doniik
gerek literatiire gerekse de politika Onerileri igin bir projeksiyon olusacagi tahmin edilmektedir.

Anahtar kelimeler: Tarimsal aktiviteler, ARDL sinir testi, cevresel kalite, yenilenebilir enerji.
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INTRODUCTION

Carbon emissions released into the atmosphere as a result of human activities such as industrialization,
transportation, and energy production cause global climate change, leading to serious environmental problems
worldwide (Citak et al., 2021; Ozturk et al., 2022; Dag and Aktas, 2024; Sagynay and Karatas, 2024). In this context,
many countries aim to ensure environmental sustainability while maintaining economic growth and develop policies
to improve environmental quality (Zhou et al., 2024). Developing effective policies and strategies to reduce the
adverse effects of greenhouse gases on climate change requires firstly the accurate and comprehensive identification
of the activities and sectors from which these gases originate. Thus, the measures to be taken to reduce greenhouse
gas emissions can become more targeted and sustainable (Inekwe et al., 2020).

Understanding the environmental threats posed by carbon emissions on a global scale has necessitated
countries to reshape their climate policies. In this regard, it is important to determine the main factors that cause carbon
emissions in order to ensure environmental sustainability. The diversity of economic activities and the level of
development of countries directly affect the level of greenhouse gas emissions. In this framework, the environmental
impacts of factors such as economic growth, trade openness, energy use, urbanization and agricultural production
have increasingly become the subject of research. Theoretical approaches and empirical findings on the relationship
between these variables and carbon dioxide emissions are discussed in detail below.

Sustainable development is a multidimensional process that encompasses not only economic growth but also
the preservation of environmental quality (Todaro and Smith, 2020). In this framework, it is of great importance to
establish the relationship between economic growth and environmental quality and to develop appropriate policy
instruments for this relationship. Grossman and Krueger (1991) examined the relationship between per capita income
and environmental pollution, inspired by Simon Kuznets' (1955) model analysing the relationship between economic
growth and income distribution. They defined this relationship as an 'inverted U'. According to this definition, in the
initial stages of economic growth, the use of natural resources intensifies due to the increase in industrialisation,
urbanisation and energy consumption, and thus environmental pollution levels increase. However, after the per capita
income exceeds a certain threshold, the sensitivity of the society to environmental issues increases, environmental
protection measures become widespread, and cleaner production technologies are adopted due to the influence of
public pressure and environmentalist policies. As a result of this process, environmental degradation slows down and
it is observed that pollution levels tend to decrease (Panayotou, 1993; Dinda, 2004). With this approach, the
relationship between environmental quality and economic growth has started to be examined more intensively in the
literatiire, and carbon dioxide (CO>) emissions have been widely used as one of the main indicators of environmental
pollution (Raihan, 2023; Akinc et al., 2024; Cetin and Can., 2024; Xuan, 2025).

In addition to economic growth, trade openness also has significant effects on environmental quality. Two
different approaches to the impact of trade openness on the environment stand out in the literature. According to the
first approach, trade openness increases the level of income, raises environmental awareness and thus positively affects
environmental quality (Hossain, 2011; Shabani and Shahnazi, 2019; Zhang, 2021; Cetin et al., 2023). The other
approach argues that trade openness causes environmental destruction through increased production and
industrialization activities (Ren et al., 2014; Rahman et al., 2020; Chen et al., 2021; Cetin et al., 2022; Bibi and Jamil,
2025).

The use of renewable energy is one of the main factors affecting environmental quality. Compared to fossil
fuels, renewable energy sources emit much lower levels of carbon and make a significant contribution to
environmental sustainability in economic growth processes (Paramati et al., 2017; Bak et al., 2021). Many empirical
studies have found that the use of renewable energy reduces carbon emissions (Dogan and Seker, 2016; Liu et al.,
2017; Adams and Acheampong, 2019; Okumus, 2020; Fatima et al., 2021; Bashir et al, 2023, Cetin and Can, 2024).

With the modernization of societies, urbanisation has become one of the important determinants of
environmental degradation. The increase in urbanisation, housing, transportation and entertainment areas has led to
an increase in carbon dioxide emissions (Ali et al., 2017; Ma and Ogata, 2024). The rapid and irregular urbanization
process has brought environmental problems such as increased use of natural resources, decreased biodiversity, and
increased air pollution (Xu et al., 2024). However, it is possible to reduce these effects through sustainable urban
planning practices.

Agriculture is a comprehensive field of activity that includes obtaining crop and animal products, increasing
the productivity and quality of these products, storing them under appropriate conditions, processing them and offering
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them to the market. In this context, the crop and livestock sectors are two main areas that directly affect environmental
quality. The livestock sector, in particular, plays a role in accelerating climate change by releasing greenhouse gases
such as nitrous oxide, methane and carbon dioxide into the atmosphere (McMichael et al., 2007; Celik, 2024).
Similarly, the agricultural sector also causes an increase in CO- and other greenhouse gas emissions due to intensive
resource use (Raihan, 2023). With the increasing need for food production, the intensification of fertilizer, water,
energy and fuel use increases emissions (Raihan et al., 2022; Zhou et al., 2022). In addition, the implementation of
environmentally eco-agricultural and livestock policies can contribute to emission reductions in the long term
(Rehman et al., 2021). While large-scale crop production (intensive farming) increases oxygen emissions, reducing
fertiliser use and reducing energy-intensive feed consumption through organic farming practices can reduce
greenhouse gas emissions (Lee and Choe, 2019). It is useful to explain the mechanism of how crop and livestock
production reduces CO, emissions. Photosynthesizing plants store carbon in their bodies. This helps to reduce the
level of CO; in the atmosphere. Similarly, since the increase in animal husbandry will increase the production of
plants, which are the basic nutrients of animals, this situation affects CO, emissions in a reducing direction. Moreover,
using animal manure instead of chemical fertilizers can also reduce CO, emissions (Ozbay, 2024). There are different
views in the literature on the impact of crop and livestock sectors on CO, emissions. While some studies argue that
these sectors increase emissions (Ayyildiz and Erdal, 2021; Balogh, 2022), others have suggested that they can reduce
emissions (Liu et al., 2017; Cetin et al., 2020; Zhou et al., 2022; Chowdhury et al., 2022; Raihan, 2023; Zhang et al.,
2022).

Tiirkiye is among the countries with a weak performance in terms of climate change performance (Ozbek and
Ozbek, 2024). Due to insufficient climate policies, low utilization of renewable energy, and a heavy reliance on
imported fossil fuels to meet its energy needs, Tiirkiye ranks 53rd out of 63 countries in terms of greenhouse gas
emissions performance, according to the Climate Change Performance Index (CCPI, 2025). While CO; emissions per
capita were 2.70 tons in 1990, this value increased to 4.95 tons in 2023 (Our World in Data, 2025). This situation
shows that Tiirkiye needs to develop more effective policies both in combating climate change and in reducing CO,
emissions. Therefore, it is important to analyze the determinants that cause CO, emissions in Tiirkiye.

The main purpose of this study is to analyze the effects of renewable energy use, trade openness, urbanization,
gross domestic product, crop production, and livestock production on CO; emissions in Tiirkiye using data from the
period 1980-2022. The limited number of studies in the literature in which these variables are analysed together and
especially the inclusion of crop and livestock production variables in the model constitute the original contribution of
this study. Thus, it is thought that the study will contribute to the existing literature in this respect. In this context, the
long-run relationship between variables has been analysed by using the ARDL bounds test, one of the time series
analysis methods.

In the rest of the study, the relevant literature review, research methodology, data set and model, analysis
method, findings and conclusion sections are given respectively.

LITERATURE RESEARCH

In recent years, the increase in CO; emissions and their negative effects on the environment have accelerated
the studies on the factors that cause the formation of these emissions. When the studies on carbon dioxide emissions
in the literature are examined, it is seen that the relationship between CO, emissions and variables such as trade
openness, renewable energy, non-renewable energy and urbanisation are mostly focused. In this study, in addition to
these variables, the effect of crop and livestock production, which is included in the model, on CO, emissions is tried
to be explained. In this context, academic studies on the effect of these variables, which are the focus of the study, on
CO; emissions are given in Table 1.

When the literature is examined in general, it is noteworthy that there are limited studies addressing the impact
of crop and livestock production on CO2 emissions in Tiirkiye. In this context, the current study aims to fill this gap
in the literature by analyzing the impact of crop and livestock production on CO2 emissions in Tiirkiye.
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Table 1. Literature review on factors affecting CO: emissions

1(&;;1;111;);(5) g)orl::(;;y Variables Method Results
Sarkodie and Ghana CO,, CPI and LPI ARDL bounds CPI and LPI increase CO,
Owusu (2017) (1960-2013) test emissions.
Liu et al. (2017) 4 Southeast Asian CO,, GDP, REC, FMOLS, DOLS increasing AVA reduces CO,
Countries NEC and AVA emissions.
(1970-2013)
Cetin et al. (2018)  Tirkiye CO,, GDP, GDP?, ARDL bounds URB increases CO, emissions
(1960-2014) URB and EC test
Cetin et al. (2020)  Tiirkiye CO,, GDP, REC and ARDL bounds AVA reduces CO, emissions
(1968-2016) AVA test
Ayyildiz and 184 Countries CO,, CPI and LPI DCCE Test CPI increases CO, emission
Erdal (2021) (1998-2014) only in lower middle-income
countries. LPI increases CO,
emission in all countries except
low-income countries.
Oztiirk and Saygin ~ Tiirkiye CO,, GDP, FDI and ARDL bounds TO increases CO, emissions
(2020) (1974-2016) TO test
Zhang et al. 9 ASEAN Countries  CO, EC, TO, NEC FMOLS AVA reduces CO, emissions
(2021) (2000-2020) and AVA
Balogh et al. 152 Non-EU CO,, GDP, GDP?, FMOLS, DOLS  AVA reduces CO, emissions.
(2022) Countries AE, AVA and EA Agricultural activities has a
(2000-2018) negative impact on the
environment
Zhou et al. (2022)  China CO,, CPI, LPIL, GDP, ARDL bounds LPI reduces CO,emissions. CPI
(1971-2019) EC and TO test increases CO; in the short term.
Chowdhury et al. Bangladesh CO,, N,O, AVA, LPI, FMOLS, LPI and CPI reduce CO,
(2022) (1985-2017) AE, RF and CPI DOLS, CCR
Raihan (2023) Vietnam CO,, EG, EC and ARDL bounds AVA reduces CO, emissions
(1984-2020) AVA test
Bashir et al. 10 Countries CO,, GDP, URB, FD CS-ARDL, Urbanization leads to
(2023) (1995-2019) and REC AMG, CCEMG  environmental degradation.
and FMOLS
Ozbay (2024) Tiirkiye CO,, CPI, LPIL, FPI ARDL bounds FPI increases CO, emission,
(1990-2020) and AVA test CPIL, LPI and AVA increase
CO; emission.
Ngoc Xuan (2025) India CO, NEC, REC, POP, FMOLS and REC reduces environmental
2000-2023 REC and GDP DOLS, pollution.

Explanation: AE: Agricultural Equipment, LPI: Livestock Production Index, AVA: Agricultural Value Added, CO,: Carbon Emissions, CPI: Crop
Production Index, EC: Energy Consumption, EG: Economic Growth, FD: Financial Development, FDI: Foreign Direct Investment, FPI: Food
Production Index, GDP: Real income per capita, GDP* Real income per capita square, PD: Population Density, POP: Population NEC: Non-
renewable Energy Consumption, REC: Renewable Energy Consumption, RF: Rice Field, TO: Trade Openness, URB: Urbanization

RESEARCH METHODOLOGY

This study examines the effects of economic growth, trade openness, urbanisation, renewable energy use and
crop and livestock production on CO; emissions in Tiirkiye. In the study, firstly, explanations about the data set and
the model are given. Then, the theoretical framework for the analyses to be applied is presented and the findings
obtained are evaluated in detail. The analysis process includes unit root test, diagnostic and structural break tests,
ARDL bounds test and estimation of short and long run coefficients. Finally, a general evaluation of the results of the
analyses is presented.

DATA SET AND MODEL

In this study, the impact of crop production, Livestock Production, Urbanisation and trade openness on CO,
emissions in Tiirkiye is examined using data for the period 1980-2022. This period represents a timeframe in which
Tiirkiye implemented outward-oriented economic policies, experienced an accelerated process of industrialization and
urbanization, and witnessed increasingly pronounced environmental challenges. The preferred period allows for a
long-term analysis of the environmental impacts of trade openness, particularly in relation to crop and livestock
production. The variables used in the analysis, along with detailed explanations of these variables, are provided in
Table 2.
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Table 2. Description of the data set

Degisken

Degiskenler Aciklamasi Kisaltmas Kaynak
Environmental pollution CO; per capita (m-tonnes) InCO, Our Word in Data
Economic Growth (lze()rICSa%l;is(t}glt)) InGDP World Bank Data
Urbanisation Urban Population InUR World Bank Data
Trade Openness Trade (% of GDP) InTR World Bank Data

The Share of Primary Energy
Renewable Energy Consumption consumption from Renewable InRE Our Word in Data
sources

Crop Production Crop Production Index InCPI World Bank Data
Livestock Production Livestock Production Index InLPI World Bank Data

Livestock production index includes meat and milk from all sources, dairy products such as cheese, and eggs,
honey, raw silk, wool, and hides and skins. The crop production index shows each year's agricultural production based
on the 2014-2016 base period. It includes all crops except forage crops. The trade openness variable is a measure that
reflects the degree of an economy’s external openness and integration into global trade, and it is calculated as the ratio
of total trade volume (exports + imports) to GDP. Finally, the 'urban population' variable, used to represent the level
of urbanization, represents the proportion of the total population living in urban areas.

The variables of trade openness, urbanisation, gross domestic product, crop production, livestock production
and renewable energy consumption in this study were determined by taking advantage of studies in the literature such
as Sarkodie & Owusu (2017), Cetin et al. (2020), Oztiirk & Saygin (2020), Zhou et al. (2022) and Bashir et al. (2023),
Ngoc Xuan (2025). In this respect, all variables are included in the model by taking their natural logarithms and the
functional form of the model is presented below:

InC02; = By + f1InGDP; + B,InUR, + B3InTR; + B4InRE; + L5InCPI; + B¢InLPI, + u, 1

In Equation 1, In denotes the natural logarithm, the t represents the time dimension. The parameters i, B2, B3,
B4, Ps and B in the model correspond to the estimated coefficients, while u; represents the error term. Detailed
explanations of GDP, UR, TR, RE, CPI and LPI variables are given in Table 3.

METHODOLOGY

In this study, the relationship between CO; variable and gross domestic product, urbanisation, trade openness,
per capita renewable energy consumption, crop production and livestock production variables will be examined. It is
important to test the stationarity of the series in order to avoid spurious regression in the analysis and to determine the
appropriate cointegration method. In this context, firstly, Augmented Dickey-Fuller (ADF-1981) and Phillips-Perron
(PP-1988) unit root tests will be applied to examine whether the series of variables are stationary or not. These tests
will be applied in the form of two models as constant and constant-trend. The equation representation of these models
are as follows.

p
AYt =c+ 6Yt_1 + Z (SiAYt_i + U
i=1
l v 2
AY, = ¢+ Bt + 8Y,_, + Z SAY, ; +u,

i=1

In Equation 2, u, denotes the error term, ¢ denotes the intercept term and S denotes the coefficient.

After the unit root test, cointegration analysis is performed to determine the long-run relationship between the
variables. In this context, ARDL test will be applied in this study after the unit root test. Since the ARDL bounds test
developed by Pesaran et al. (2001) does not require all variables to be stationary at the same level, the ARDL test can
be used as a cointegration test in cases where the variables are stationary at different levels. Within the scope of this
test, critical value tests can be performed with the help of F and t statistical tests. The equation for the cointegration
relationship is given below.
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m n k l
AlnCOZt = Qg + z aiAlnGDPt_i + ZﬁiAanRt—i + z yiAlnTRt_i + Z a)iAlnREt_i

i=1 i=0 i=0 i=0 3

! l
+ Z w;AInCPI,_; + z w;AInLPI;_; + u,.
i=0 i=0
Here, a;, B;, Vi, w; coefficients indicate the short-run relationship between the variables, while J;, 85,83, 8,
coefficients indicate the long-run relationship. The m,n, k, [ expressions also mean appropriate lag lengths. The null
hypothesis stating that there is no cointegration relationship is as follows.

H0=61=62=63=64=0 4

In the ARDL bound test, two critical values as 1(0) and I(1) are calculated. If the F-statistic obtained as a result
of the test is less than the lower bound value of 1(0), the null hypothesis regarding the existence of cointegration
relationship cannot be rejected and it is accepted that there is no long-run relationship between the variables. If the
obtained statistic value is greater than the upper limit value of I(1), the null hypothesis is rejected and it is concluded
that there is a cointegration relationship between the variables. However, if the test statistic is between both boundary
values, the decision is uncertain and a definite judgement cannot be made about the cointegration relationship. In this
context, the error correction model that examines short-term dynamics is presented below.

k l m n
AlnCOZt = Qg + Z aiAGDPt_i + z BiAanRt'—i + z yiAlnTRt_i + Z w; AlnREt_i
i=0 i=0

i=1 i=0 5
k k

+ Z WACPI,_; + Z MALPI,_; + @ECM;_; + u;
i=1 i=1

If the term ¢ (ECM), expressed as the correction coefficient, is statistically significant and negative, it is said
that the deviations that will occur in the short term in the model with a long-term relationship will be balanced after a
certain period of time.

FINDINGS

Descriptive statistics of the variables used in the study are given in Table 3.

Table 3. Descriptive statistics of variables

InCO, InGDP InUR InTR InRE InCPI InLPI
Mean 1.204835 8.835576 17.53325 3.754742 2.472592 4.376174 4.134312
Median 1.216299 8.744617 17.58331 3.843626 2471377 4.413646 3.961384
Maximum 1.652941 9.550741 17.99685 4.396547 2911464 4.830631 4.922241
Minimum 0.504609 8.247271 16.80522 2.838483 2.052114 3.937301 3.668422
Std. Dev. 0.341171 0.382185 0.329036 0.311938 0.219160 0.242452 0.379949
Skewness -0.483686 0.271920 -0.539966 -0.656035 0.006486 -0.155585 0.748992
Kurtosis 2.126991 1.884248 2.367029 3.618217 2.483374 2.072499 2.177194
Jarque-Bera 3.042167 2.760354 2.807373 3.769163 0.478502 1.714777 5.233394
Probability 0.218475 0.251534 0.245690 0.151893 0.787217 0.424269 0.073044
Observations 43 43 43 43 43 43 43

Table 3 presents the descriptive statistics of explanatory variables such as InCO,, InGDP, InUR, InTR, InRE,
InCPI, and InLPI. These statistics describe the characteristics of the series. As can be seen from the table, the variables
with the highest mean and median values are InUR and InGDP, respectively. InRE and InCPI are the indicators with
the lowest standard deviation. Furthermore, InCO- and InRE are the variables with the lowest maximum and minimum
values. The skewness values close to 0 and kurtosis values close to 2 in the table indicate that the series are normally
distributed. The results obtained from the Jarque-Bera test show that the null hypothesis stating that the series are
normally distributed cannot be rejected and, therefore, all series follow a normal distribution.

In the literature, unit root tests have been widely used to investigate the effects of shocks on series and to test
whether the series are stationary. While the effects of the shock disappear in the short term in stationary series, they
can be permanent in non-stationary series. In this context, in studies where time series analysis method is used, the
non-stationarity of the series can also cause the applied tests to give incorrect results. This situation is explained as a
spurious relationship between the variables. Therefore, in studies where time series analysis method is used, it is
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important to perform stationarity tests first in order to determine the correct relationship between variables (Tar1,
2019).

In the literature, various unit root tests are applied to determine whether the series are stationary or not. These
are Dickey-Fuller, Augmented Dickey-Fuller (1981), Phillips-Perron (1988) and Kwiatkowski, Phillips, Schmidt,
Shin's KPSS (1992) tests. In this study, Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) tests have been
used to test the stationarity of the series. The results of the unit root tests are given in Table 4.

Table 4. Unit root test results of the series

Constant
ADF PP AADF APP
(t-stat) (t-stat) (t-stat) (t-stat)
InCO, -2.158765 -4.759021%* 6.690688* -6.732529%*
InGDP 0.511820 1.326484 -6.712800%* -7.092726%*
LnCPI -0.586379 0.102125 -12.47447* -18.47555%
InLPI 1.266781 1.519337 -8.127812%* -7.237758*
InTR -2.334968 -2.333142 -5.359693* -5.840432%*
InRE -2.658781*** -2.583686 7.974011* -9.198684*
InUR -1.789160 -6.366405* 1.349018 -1.449850
Constant and Trend
ADF PP AADF APP
(t-stat) (t-stat) (t-stat) (t-stat)
InCO, -1.976622 -1.649662 -7.179629* -12.51676*
InGDP -2.171187 -2.200748 -6.755391* -7.901723*
InCPI -4.892878* -4.955220%* -12.47447* -21.05352%*
InLPI -0.825748 -0.695681 -8.127812%* -8.082621*
InTR -4.440362* -4.159105%* -5.359693* -5.613095*
InRE -2.999048 -2.943983 -7.974011%* -9.363737*
InUR -6.848420* -7.201354* -1.349018 -1.386151

Lag lengths are determined according to the Schwarz information criterion. The symbol A is used to denote the first difference. ***, ** * correspond
to the levels of 10%, 5%, and 1%, respectively.

When Table 4 is analysed, according to the ADF and PP test results in the model with constant, CPI, GDP, TR
and LPI variables are non-stationary at level, but stationary in their first differences at 1% significance level.
According to the ADF test, CO, variable is stationary at first difference, while it is stationary at level according to PP
test. According to the ADF and PP tests, the RE variable is stationary at the 10% significance level. The UR variable
is stationary only at the 1% significance level according to the PP unit root test. It is not stationary in the first
difference.

According to the ADF and PP test results in the model with constant and trend, while the CO,, GDP, RE, LPI
variables are non-stationary at level, they become stationary according to 1% significance level at first differences.
While CPI, TR and UR variables are stationary at level according to ADF and PP tests.

The fact that some of the variables are stationary at the level and some at first difference level requires the
ARDL bounds test to determine the cointegration relationship. However, before applying this test, the appropriateness
of the model and the results obtained from the diagnostic and stability tests to be performed for the model are
important. The diognastic test results of the model are given in Table 5.

Table 5. The result of diognastic test

Test Statistic Prob.
Breusch-Godfrey Autocorrelation 1.837776 0.1793
Breusch-Pagan-Godfrey Heteroscedasticity 0.480230 0.9095
Ramsey RESET 0.493533 0.6256
Jargue-Bera Normality Test 2.531887 0.2819

As seen in Table 5, there is no autocorrelation, heteroscedasticity and specification problems in the model.

In addition, the probability value of the Jargue-Bera normality test being greater than 0.05 shows that the error
terms are also normally distributed. In addition, the stability of the model has been tested with the help of Cusum and
CusumQ tests. The results of the stability tests are given in Figure 1.
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Figure 1. Stability test results

In Figure 1, the fact that the sum of consecutive errors and their sum of squares remain within a certain
confidence interval indicates that there is no structural break in the model. ARDL bounds test has been applied to
determine whether there is a long-run relationship between the series and the test results are given in Table 6.

Table 6. The result of the ARDL bounds test (ARDL, 2, 1, 2, 0, 0, 0, 1 Model)

K F-Statistic %1 Critical Value

1(0)
2.88

(1)

6 6.755296 3.99

According to the ARDL bounds test results given in Table 6, the F statistic value calculated for the model has
been found to be 6.76. Since this value is greater than the calculated 1(0) and I(1) critical values at 1% significance
level, the null hypothesis stating that there is no cointegration is rejected. After determining the cointegration
relationship between the variables, the short and long run coefficients of the variables have been estimated. The short-
run coefficients of the variables are given in Table 7.

Table 7. The result of the short run coefficients

Variables Coefficient Std. Error t-Statistic Prob.
D(COy(-1)) -0.152211 0.079326 -1.918810 0.0653
D(GDP) 0.871650 0.086232 10.10818 0.0000
D(CPI) -0.031577 0.097360 -0.324337 0.7481
D(CPI(-1)) 0.375020 0.102428 3.661294 0.0010
D(UR) -2.266443 0.385038 -5.886280 0.0000
ECM(-1) -0.549441 0.066850 -8.219061 0.0000

When Table 7 is analysed, the error term (ECM) is statistically significant at 1% significance level. The
coefficient of the error term is negative as expected. This indicates that short-term deviations in the model with a long-
run relationship will be offset after a certain period of time. The coefficient of ECM(-1) (-0.55) is statistically
significant and indicates that the deviation in the model will be corrected by 55% in each period.

Table 8. The result of the long run coefficients

Variables Coefficient Std. Error t-Statistic Prob.
InGDP 1.012532 0.242575 4.174090  0.0003
InCPI -1.070673 0.491959 -2.176346  0.0381
InLPI -0.260486 0.139046 -1.873380 0.0715
InTR -0.045826 0.073732 -0.621520  0.5393
InRE -0.189438 0.061730 -3.068809  0.0047
LnUR 0.771704 0.303717 2.540863  0.0169

When the results of the long-run coefficients in Table 8 are analysed, it is seen that the coefficients of GDP
and RE are statistically significant at 1% significance level and the coefficient of CPI, UR are statistically significant
at 5% significance level. LPI is statistically significant at 10%. Accordingly, a 1% increase in agricultural production
reduces CO» emissions by 1.07%, while a 1% increase in livestock production reduces CO, emissions by 0.26%.
These results indicate that increasing crop and livestock production increases environmental quality. The finding that
agricultural production increases environmental quality is similar to the results of Liu (2017), Cetin et al. (2020),
Balogh et al. (2022), Zhang et al. (2022) and the finding that livestock production increases environmental quality is
similar to the results obtained from Zhou et al. (2022), Chowdhry et al. (2022) and Raihan et al. (2023). A 1% increase
in renewable energy use reduces CO, emissions by 0.19%. Encouraging the use of renewable energy reduces CO-
emissions. On the other hand, a 1% increase in GDP increases CO; emissions by 1.01%. Accordingly, increasing
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economic growth has a negative effect on environmental quality. In addition, the coefficient of the TR variable
included in the model is negative and statistically insignificant.

In general, when the results of the analysis are evaluated, it is seen that there are no autocorrelation, changing
variance and specification problems in the model, the series are normally distributed and there is no structural break
in the model. In addition, according to the ARDL bounds test results, it is determined that there is a cointegration
relationship between the variables in the model.

CONCLUSION

This study aimed to examine the effects of trade openness, gross domestic product, urbanization, renewable
energy use, crop and livestock production on CO» emissions in Tiirkiye. There are previous studies on the current
issue conducted in different countries, and it is seen that different views are defended regarding the effects of trade
openness, crop production and livestock production on CO, emissions. However, it can be said that the number of
studies in the literature to examine the effect of crop and livestock production on CO; emissions is limited. In this
framework, the current study contributes to the literature; in addition, the fact that the variables used in the study have
not been considered together in the same model in previous studies reveals the originality of the study.

The study, which used data from 1980 to 2022, conducted an ARDL bounds test, revealing a long-term
cointegration relationship between the variables in the model. Analysis of the long-term coefficients showed that both
crop and livestock production reduce CO, emissions. It was concluded that crop production improves environmental
quality, and similarly, livestock production also contributes positively to environmental quality. Furthermore, the
estimation methods used in the study revealed that the coefficient of the crop production variable is quite high (1.07)
and that encouraging this type of production could significantly contribute to reducing CO; emissions.

The research findings reveal the importance of adopting eco-friendly policies in Tiirkiye in order to achieve
the goal of sustainable development. Implementation of sustainable and climate-friendly agricultural practices such
as increasing the amount of oxygen in the atmosphere by large-scale cultivation, activating irrigation systems in
agriculture and increasing soil fertility by reducing the use of chemicals will contribute to the reduction of CO,
emissions in Tirkiye. In addition, preventing the negative effects that deteriorate environmental quality, such as the
destruction of green areas and the intensive use of non-renewable and high energy as a result of rapid and unregulated
urbanization, will help create a cleaner and more livable environment.

This study reveals the main factors causing CO; emissions and provides an important framework on how
environmental quality can be increased as well as economic growth in the sustainable development process. Future
studies on this subject, addressing different factors that have a negative impact on the environment, will make
significant contributions to the existing knowledge in this field. In the sustainable development process, it is important
to determine the factors that deteriorate environmental quality and to implement stronger policies that will increase
environmental quality in this direction. Additionally, the transition to organic agricultural practices and the reduction
in pesticide and fertiliser use are expected to have a positive impact on environmental quality as part of the sustainable
development process. In this context, the study reveals the importance of supporting low-carbon technologies in order
to reduce emissions, implementing policies such as carbon taxes to reduce CO- emissions from fossil fuel use, and
encouraging the use of renewable energy in production processes. Furthermore, future studies that conduct more
detailed model analyses by separating the crop and livestock production indices into their components will contribute
to a deeper understanding of this relationship.
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key audit issues, and Altman Z-Score models.

Design/Methodology/Approach: The financial statements of the selected firms were assessed in terms of
inflation accounting adjustments to determine their impact on financial indicators and bankruptcy risk
calculations.

Findings: The results indicate that inflation accounting adjustments enhance the accuracy of financial
statements and improve bankruptcy risk assessments. While some firms managed to partially offset cost
increases, others experienced significant declines in profit margins due to the negative effects of inflation
adjustments. Firms with low profitability and liquidity problems faced greater challenges. No significant
errors were identified in the inflation adjustment process, which was recognized as a key audit matter.

Research Limitations/Implications: Due to time constraints, this study focuses on the period starting from
2023/12, when inflation accounting was first applied. Future research could extend the analysis over a longer
period to examine its long-term effects.

Originality/Value: This study evaluates the impact of inflation accounting on corporate financial stability,
providing valuable insights into the financial implications of accounting adjustments in the agricultural sector.
It contributes to the literature by offering empirical evidence specific to this sector.

Keywords: Agricultural economics, Altman Z score, BIST agricultural sector, high inflation, inflation
accounting.

Tarim sektiriinde enflasyon muhasebesinin etkileri: Borsa Istanbul’da yer alan
sektor firmalaru iizerine bir inceleme

Ozet

Amag: Bu ¢aligma, tarim sektoriinde faaliyet gosteren bes firmanin son ii¢ hesap donemine ait mali verilerini
analiz ederek, enflasyon muhasebesi diizeltmelerinin rasyo analizi, kilit denetim konulart ve Altman Z-Skoru
modelleri iizerindeki etkilerini incelemeyi amaglamaktadir.

Tasarim/Metodoloji/Yaklasim: Calismada, incelenen firmalarin mali tablolar1 enflasyon muhasebesi
diizeltmeleri agisindan degerlendirilmis ve enflasyonun finansal gostergeler iizerindeki etkisi arastirilmigtir.
Enflasyon muhasebesinin firmalarin iflas riski hesaplamalarina etkisi analiz edilmistir.

Bulgular: Enflasyon muhasebesi diizeltmelerinin, mali tablolarin daha gergekei sunulmasini sagladigi ve iflas
risk hesaplamalarinin dogrulugunu artirdigi gézlemlenmistir. Baz1 firmalar enflasyon diizeltmesi sayesinde
maliyet artiglarini kismen dengeleyebilmisken, bazi firmalar negatif etkilerle karsilagmis ve kar marjlarinda
diistis yasamustir. Likidite problemi yasayan firmalar i¢in enflasyon diizeltmesinin daha zorlayici oldugu tespit
edilmistir. Kilit denetim konusu olarak belirlenen enflasyon diizeltmesi siirecinde 6nemli bir hata
saptanmamugtir.

Arastirma  SimirlamalaryEtkileri: Calismada zaman kisitlamast nedeniyle analizler, enflasyon
muhasebesinin ilk uygulandigr 2023/12 donemi ile smirlidir. Gelecekteki arastirmalarin, enflasyon
muhasebesinin uzun vadeli etkilerini incelemesi dnerilmektedir.

Ozgiinliik/Deger: Bu calisma, enflasyon muhasebesinin sirketlerin finansal tablolar tizerindeki etkilerini
analiz ederek, muhasebe uygulamalarimin sirketlerin mali istikrarina olan katkisin1 degerlendirmektedir.
Literatiire, tarim sektoriine 6zgii finansal etkileri inceleyerek 6nemli bir katki saglamaktadir.

Anahtar kelimeler: Tarim ekonomisi, Altman Z skoru, BIST tarim sektorii, yiiksek enflasyon, , enflasyon
muhasebesi.
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INTRODUCTION

With the world population reaching 9 billion, the global demand for food is growing rapidly, necessitating a
significant expansion of agricultural production. Research predicts that by 2050, the need for agricultural production
will increase by 100-110% (Tilman et al., 2011, p. 20260). In order to meet this demand in a sustainable way, an
interdisciplinary transformation that considers environmental and social balances is required (Godfray et al., 2010, p.
817). However, factors such as climate change, natural resource scarcity and environmental sustainability make it
difficult for the agricultural sector to respond to this growing need. Therefore, new incentives and policies need to be
implemented to increase agricultural production while protecting the environment and public health (Tilman et al.,
2002, p. 671). Traditional farming methods increase productivity and cause environmental damage, whereas modern
technologies and sustainable management strategies increase production efficiency and minimize environmental
impacts. When properly planned, these approaches not only ensure food security, but also support local agriculture by
providing smallholder farmers with certainty about demand (Godfray et al., 2010, p. 814).

In this context, the agricultural sector plays a critical role not only in terms of food security, but also as a key
driver of economic growth and sustainable development. In Tiirkiye, agriculture is one of the main drivers of the
national economy and has a strategic position in economic development with the competitive advantage it provides
(Merdan, 2024, p. 48). Moreover, the sector’s financial health and profitability, which are critical for its sustainability,
have been empirically analyzed. For instance, a recent study evaluating the financial performance of agricultural sub-
sectors in Tiirkiye using the DuPont analysis technique provides key indicators for investors and policymakers (H.
Yavuz, 2025). According to 2022 data, Tiirkiye’s agriculture and food industry employs 18% of the working
population, accounts for 6.5% of GDP and contributes USD 58.5 billion to the sector (TCCYO, 2024). Firms operating
in such an important sector are directly affected by macroeconomics variables such as inflation.

Inflation puts pressure on the cost structures, profitability and liquidity of enterprises, creating uncertainty and
shaping investment decisions (Ding & Akkaya, 2023, p. 3; Yildirrm & Yildirim-Ozkaya, 2007, p. 10). In this respect,
inflation accounting applications enable firms to increase transparency by eliminating negative effects in financial
reporting and to make accurate cost calculations in an inflationary environment (Acer, 2024, p. 38; Gokgen, 2023, p.
14).

Inflation creates an environment of uncertainty by negatively affecting businesses. This leads to shorter
maturities, higher maturity spreads and higher borrowing costs. It also leads to depreciation of working capital and
equity inadequacy (Ding & Akkaya, 2023, p. 3; Yildirim & Yildirim-Ozkaya, 2007, p. 10). Financial statements play
an important role in decision-making processes for information users such as investors, managers and government by
showing the financial position of enterprises (Yiikgii et al., 2024, p. 2). Under normal economic conditions, financial
statements provide accurate information. However, during inflationary periods, inventories, fixed assets and
shareholders’ equity recorded on the historical cost basis appear lower than the real cost. This situation causes
businesses to appear more profitable than they are and tax and profit distributions are made on fictitious profits. As a
result, working capital is eroded, weakening the financial structure (Ding & Akkaya, 2023, p. 4; Karasioglu & Erdemir,
2005, p. 146). Inflation complicates the accuracy of the information presented in financial reports. Inflation accounting
helps to provide accurate accounting information by solving this problem (Robson, 1994, p. 46). In this framework,
inflation accounting can be defined as the process of updating monetary values in different periods by taking into
account the change in the purchasing power of money (Erdemir, 2010, p. 59). In the existing studies on inflation
accounting, it is widely accepted that inflation accounting improves the accuracy of financial reporting and is
important for the accurate analysis of businesses. However, the difficulties encountered in its application have also
been frequently emphasized. Many researchers argue that inflation accounting helps improve the accuracy of financial
statements, especially in developing countries. For example, Nyagari (1977), argues that this practice is critical for
ensuring financial transparency in developing countries. However, there are also obstacles such as high costs and lack
of training. Similarly, Robson (1994) argues that inflation accounting practices in the United Kingdom play an
important role in economic stabilization, but points out the complexity of its implementation. Archambault ve
Archambault (1999) on the other hand, emphasize that the application of inflation accounting in different countries
varies greatly, and therefore, it should be adapted to the economic conditions of each country. In the studies conducted
in Tiirkiye, it has been observed that the late introduction of inflation accounting and the deficiencies in legal
regulations have led to distortions in the financial statements of enterprises. Karasioglu ve Erdemir (2005), drew
attention to the lack of awareness of accounting professionals about inflation accounting and stated that education and
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regulations should be strengthened in this regard. In addition, Oztiirk (2006), stated that inflation accounting poses
more difficulties especially in some sectors such as banking, but still contributes to improving financial accuracy.

Although the view that inflation accounting is necessary to accurately reflect financial performance is
widespread, the complexity of the application and sectoral differences may limit its effectiveness. Demir (2006) and
Yavuz (2007), argue that sectoral adaptations should be made for the effective application of inflation accounting.
Yenisu (2022) on the other hand, suggested that accounting standards should be made more understandable. However,
studies such as Varol (2022) and Yavuzaslan-Soylemez (2023) have also brought up the incompatibilities between
inflation accounting and tax legislation and emphasized that legal regulations should be harmonized with inflation
accounting. The impact of sectoral differences on the accuracy of inflation accounting practices has also been an
important issue. Studies such as Gokten et al. (2023) ve Kogak et al. (2023) stated that inflation accounting can be
made more efficient by taking into account sector-specific differences. In particular, studies in the textile and
construction sectors show that these sectoral differences can significantly affect accounting accuracy. Bibliometric
analyses on inflation accounting also provide important contributions to understanding the state of the literature. While
Bozdogan and Cetin (2023), focus on Turkish sources by examining qualified studies in Tiirkiye, Acer et al. (2024),
analyzed 60 foreign articles in the WoS database and found that the majority of inflation accounting publications are
US-based.

HIGH INFLATION AND AGRICULTURAL ECONOMY

The relationship between high inflation and the agricultural sector is described in the literature as a two-way
interaction rather than a one-way effect. In the Turkish context, this interaction forms part of a complex structure
where agricultural production is influenced by macroeconomic variables such as industrialization and economic
growth, which are themselves shaped by inflationary pressures (Ozbay, 2023). Studies show that inflation directly
affects agriculture, while agricultural developments also play a key role in determining the course of inflation.
Moreover, high inflation negatively impacts capital accumulation and structural transformation in agriculture. For
example, the land reform implemented in South Korea during the 1950s aimed to direct large landowners toward
industry; however, the hyperinflation caused by the Korean War devalued the bonds and led to the failure of this
process (Hong, 2013). Within this framework, the issue can be examined under four main headings.

v’ Agriculture: Both a Victim and a Driver of Inflation: Inflation hinders agricultural production through
energy prices and input costs (Nabernegg et al., 2024; Naraghi et al., 2021). Conversely, food supply shortages also
increase inflation (Mutari et al., 2021; Wu et al., 2024). A study conducted in Serbia shows that high inflation weakens
the capital of agricultural enterprises (Vukoje and Zekic, 2010). Findings from China reveal that inflation increases
speculation and price volatility in agricultural products (Miao et al., 2011).

v' Macroeconomic Instability and Inadequate Institutional Arrangements: High inflation is not merely a
monetary issue; it is also linked to institutional weaknesses. A study conducted in Africa shows that food insecurity is
associated with inflation, inadequate infrastructure, and corruption (Wudil et al., 2022). The example of Serbia reveals
that the lack of strategy in agriculture has made the sector vulnerable (Anicic et al., 2023). In Tirkiye, the process of
adapting agriculture to the European Green Deal is weakening due to inflation and unstable policies (Keskin and
Gunes, 2024).

v" Social Welfare and Food Security: High inflation negatively impacts household welfare and food security
through the agricultural sector. Kent et al. (2025) show that food insecurity among university students in Australia
rose from 17% to 29%. Yu (2018) emphasizes that farmers' welfare has seriously declined during periods of high
inflation in China. Sarban (2022) states that inflation negatively affects living standards and the social environment in
Moldova.

v Global Shocks and Geopolitical Risks: The COVID-19 pandemic and the Ukraine-Russia war have
negatively impacted the relationship between agriculture and inflation. Supron and Lacka (2024) show that the
pandemic caused a permanent 4.5% loss in agricultural production in the Visegrad countries. Desalegn et al. (2022)
emphasize that the pandemic and war caused high inflation alongside low growth. Anicic et al. (2023) reveal that
increases in energy prices directly suppressed the agricultural sector by raising inflation.

The relationship between high inflation and agriculture creates a vicious cycle: Agricultural shocks drive up
inflation, while rising inflation weakens agriculture financially and structurally, leaving it vulnerable to new shocks.
Breaking this cycle does not appear possible through monetary policy alone. Research indicates that stability in
exchange rates and monetary policy (Mawejje and Lwanga, 2016), climate-resilient agricultural investments (Mutari
et al., 2021), strong institutional structures and transparent markets (Wudil et al., 2022), and targeted social protection
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measures (Kent et al., 2025). Therefore, the relationship between agriculture and inflation has a multi-layered structure
with economic, social, political, and environmental dimensions.

Additionally, the inflation-agriculture cycle can be mitigated through technological solutions. Alongside
monetary policies, measures that enhance market transparency and reduce supply-demand imbalances are also
important. Gururaj et al. (2023) showed that machine learning-based forecasting models can help farmers make more
informed production decisions by providing insights into future prices, thus preventing sudden price spikes. Such
proactive approaches complement financial regulations like inflation accounting.

MATERIAL AND METHOD

In this study, the financial statements of five firms listed on Borsa Istanbul were analyzed under conditions of
high inflation. Uniquely, the study utilized summarized balance sheets and income statements provided by Is Yatirim
to calculate ratios (Appendix 1) and Altman Z-Scores (Table 7), with the changes over the past three years interpreted.
Specifically, the 2022 financial data reflect the firms’ pre-inflation-adjusted statements, the 2023 data show the
inflation-adjusted figures, and the 2024 data correspond to the post-inflation-adjustment period. In summary, the study
provides a comprehensive analysis of both pre- and post-inflation-adjusted financial data for these five firms included
in the BIST Agriculture Index.

In this context, the aim of this study is to examine the effects of inflation accounting practices on the financial
statements of agricultural sector firms traded on Borsa Istanbul. The study analyzes the impact of inflation accounting
on financial indicators such as profitability, liquidity ratios, and tax liabilities, and discusses the necessity for firms to
adapt to these accounting practices. In addition, Z score values obtained from the financial data of the firms are
analyzed. In this context, our study is structured as follows. First, the concepts of inflation and inflation accounting
are explained, and then the financial data of five firms operating in the Agriculture, Forestry and Fisheries sector in
Borsa Istanbul (BIST, 2024), which gathers the capital markets in Tiirkiye under a single roof, are analyzed. Following
the findings, the conclusion and discussion section evaluates the inflation adjustment procedures and Z-score values
of the firms.

This study aims to analyze the financial performance of five major companies operating within the Agriculture,
Forestry and Fisheries sector of Borsa Istanbul. This sector is critical to economic growth, sustainability and food
security, and firms that offer products to domestic and global markets represent the growth potential of the sector.

In this study, the financial data of each company for the years 2022 and 2023 were analyzed. Comparative
analyses based on balance sheets and income statements provide significant insights into the overall financial health
of the sector. Table 1 presents the financial profiles and key financial indicators of these five companies.

Method

To assess the financial performance of the companies, annual financial reports and independent audit reports
were utilized. The analysis focused on key financial indicators such as current assets, fixed assets, total assets, equity,
net profit for the period, gross profit, and financial expenses. The financial data from the companies’ financial
statements were compared in terms of sectoral growth potential and financial sustainability.

BIST COMPANIES IN THE AGRICULTURE SECTOR

The companies in the study are listed on Borsa Istanbul and are major players in the sector, as shown in the
table below.

Table 1. Borsa Istanbul Agricultural, Forestry, and Fisheries Sector: Company profiles

No Code Company

1 AGROT Agrotech High Technology and Investment Inc.
2 1ZINV Iz Investment Holding Inc.

3 KNFRT Konfrut Agriculture Inc.

4 0ZSUB Ozsu Fish Production Inc.

5 YAPRK Yaprak Dairy and Livestock Farms Inc.

Source: BIST

Although AGROT and IZINV have agricultural subsidiaries, their primary activities are predominantly in the
investment sector. For the purposes of this study, however, they are considered as agricultural sector firms due to their
inclusion in the BIST Agriculture Index.
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Agrotech High Technology and Investment Inc. (AGROT)

Founded in 2013, Agrotech is an Istanbul-based company operating in technology, agriculture, health and other
sectors. In 2022, it changed its title and started trading on Borsa Istanbul and was included in the BIST 100 index
(Eren Bagimsiz Denetim A.S., 2024a).

Table 2. AGROT financial performance - Summary balance sheet and income statement (TL Million)

Items 2024/09 2023/12 2022/12 Items 2024/09 2023/12 2022/12

Current Assets 2,345.85 2,906.48 920.77 | Sales 2,146.58 791.50 877.07
Non-Current Assets 5,779.92 5,753.51 3,279.60 | COGS (-) -1,971.26 -531.24 -490.35
Total Assets 8,125.77 8,659.99 4,200.37 | Gross Profit 175.32 260.26 386.73
Current Liabilities 547.61 688.90 392.05 | Operating Expenses (-) -22.76 -3.30 0.00
Non-Current Liabilities 1,172.71 1,208.73 737.19 | G&A Expenses (-) -140.09 -65.64 -45.17
Equity 6,405.45 6,762.36 3,071.13 | R&D Expenses (-) 0.00 -9.77 -5.66
Paid-in Capital 1,200.00 1,200.00 1,000.00 | Other Operating Income 62.36 57.07 19,06
Total Liabilities & Equity 8,125.77 8,659.99 4,200.37 | Other Operating Expenses (-) -115.27 -35.27 -40.23
Retained Earnings 1,024.82 678.02 166.72 | Operating Profit/Loss -40.45 203.35 314.72
Net Profit/Loss for the Period 33.61 346.80 332.34 | Tax Income/Expense -7.52 -13.99 0.00
Financial Expenses -781.43 -243.68 44.81 | Depreciation Expense 29.51 30.02 27.87

Source: Is Yatirim

As of the third quarter of 2024, the Company’s total assets and shareholders’ equity increased significantly,
while financing expenses increased significantly. Although sales and gross profit increased, net profit for the period
decreased and financing expenses had a negative impact on the Company’s profitability.

iz Investment Holding Inc. (IZINV)

The company was established in 2010 and is an investment company registered with the Capital Markets Board
(CMB). In addition to financial investment services, it aims to grow by diversifying into different sectors. Offered to
the public in 2013, its shares were transferred to the Borsa Istanbul Sub-Market in 2020 and to the Main Market in
2021. It has subsidiaries operating in various fields such as agriculture, animal husbandry, chemical products, energy
and technology, and includes many entrepreneurial companies in which it has a 100% capital share (SGD Bagimsiz
Denetim Hizmetleri A.S. & Kocatiifek, 2024).

Table 3. IZINV Financial performance - Summary balance sheet and income statement (TL Million)

Items 2024/12  2023/12  2022/12 | Items 2024/12  2023/12  2022/12
Current Assets 86.97 64.56 35.39 | Sales Revenue 85.62 23,01 55.80
Non-Current Assets 306.56 361.57 196.80 | Cost of Sales (-) -70.65 -24.30 -63.61
Total Assets 393.53  426.13  232.19 | Gross Profit 14.97 -1.29 -7.81
Current Liabilities 14.57 12,68 18.62 | Marketing, Selling, and Distribution Expenses (-) -13.58 0.00 -0.04
Non-Current Liabilities 63.62 171.13 27.40 | General Administrative Expenses (-) -11.50 -11.65 -3.78
Equity 315.33 24232 186.17 | R&D Expenses (-) 0.00 0.00 0.00
Paid-in Capital 17.51 15.55 15.55 | Other Operating Income 10,43 7,68 2,91
Total Liabilities & Equity 393.53 426.13  232.19 | Other Operating Expenses (-) -3.99 -5.58 -5.18
Retained Earnings -46.04  -40.76  -16.69 | Operating Profit/Loss -3.67 -10.85 -13.90
Net Profit/Loss for the Period ~ -40.87 -5.28 -8.15 | Tax Income/Expense -2.94 -0.05 0.00
Financial Expenses -20.07  -2445  -30.10 | Depreciation Expense 15.32 9,56 39.98

Source: Is Yatirim

When the financial data of the company is analyzed, total assets decreased compared to 2023, but increased
compared to 2022. While current assets increased, non-current assets decreased. The decrease in long-term liabilities
is considered a positive development in terms of debt management. Despite the increase in sales revenues, net loss
continued due to high financial expenses and operating losses. Although gross profit turned positive, profitability is
negatively affected.

Konfrut Agriculture Inc. (KNFRT)

Konfrut Gida established Konfrut AG Tarim A.S. in 2020 with a focus on the agricultural sector and was
restructured as Konfrut Tarim A.S. in 2024. The company continues its agricultural production, logistics and trade
activities integrated with digital infrastructure and is listed in various indices in Borsa Istanbul (Analiz Bagimsiz
Denetim ve Danismanlik A.S., 2024).
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Table 4. KNFRT Financial performance - Summary balance sheet and income statement (TL Million)

Items 2024/12  2023/12 2022/12 | Items 2024/12  2023/12 2022/12

Current Assets 1,985.22 2,877.87 2,255.74 | Sales Revenue 3,540.93 3,983.87 4,092.79
Non-Current Assets 664.82 93428  621.45 | Cost of Sales (-) 333324 372464 372066
Total Assets 2,650.04 3,812.15 2,877.19 | Gross Profit 207.68 259.23 372.14
Current Liabilities 91432 2,030.22 1,657.60 ?_A)arke“ng’ Selling, and Distribution Expenses 159 15 14626  -126.37
Non-Current Liabilities 202.61 176.57  254.73 | General Administrative Expenses (-) -107.56 -81.73 -66.82
Equity 1,533.10 1,605.35  964.85 | R&D Expenses (-) 0.00 0.00 0.00
Paid-in Capital 264.00  264.00  132.00 | Other Operating Income 72.46 69.90 176.47
Total Liabilities & Equity ~ 2,650.04 3,812.15 2,877.19 | Other Operating Expenses (-) -68.33 -48.38  -160.31
Retained Earnings 288.22 77.78 147.48 | Operating Profit/Loss -54.88 52.76 195.11
E:rtio dP rofiLoss for the 455 22403 56.00 | Tax Income/Expense 0.00 7.09  -69.07
Financial Expenses -25.12 -45.35 -88.11 | Depreciation Expense 100.47 128.31 66.27

Source: Is Yatirim

In 2024, the company’s total assets and shareholders’ equity decreased and its net loss for the period was
realized as TL 264.55 million. While sales revenues declined, financing expenses decreased, but operating loss
emerged.

Fish Production Inc. (OZSUB)

Founded in 1995 in Izmir, the company increased its production capacity and became one of the leading
companies in the sector. It started trading on Borsa Istanbul in 2022. It operates with international standards in fish
production and processing processes (Eren Bagimsiz Denetim A.S., 2024b).

Table 5. OZSUB Financial performance - Summary balance sheet and income statement (TL Million)

Items 2024/12  2023/12  2022/12 | Items 2024/12  2023/12 2022/12

Current Assets 1,639.66 2,104.44 1,231.39 | Sales Revenue 2,573.90 2,188.52 1,486.37
Non-Current Assets 74138 48555  234.93 | Cost of Sales (-) 2.188.18 184640 1,19922
Total Assets 2,381.03 2,589.99 1,466.32 | Gross Profit 343.88 347.80 32597

P Marketing, Selling, and Distribution Expenses

Current Liabilities 1,352.30 1,699.16  774.89 © -213.94  -187.04 -99.04
Non-Current Liabilities 42520  139.87 136.67 | General Administrative Expenses (-) -72.62 -53.36 -28.02
Equity 603.54 75096  554.75 | R&D Expenses (-) 0.00 0.00 0.00
Paid-in Capital 60.00 60.00 60.00 | Other Operating Income 91.72 192.85 247.76
Total Liabilities & Equity ~ 2,381.03 2,589.99 1,466.32 | Other Operating Expenses (-) -229.01  -338.46  -330.93
Retained Earnings 143.78 156.83 80.97 | Operating Profit/Loss -79.97 -38.20 115.74
Bt JrofivLoss for the 11339 1084 52.93 | Tax Income/Expense 038 <1332 -13.10
Financial Expenses -238.77  -125.61 -59.35 | Depreciation Expense 56.65 46.91 22.72

Source: Is Yatirim

As of 2024, the company’s total assets and shareholders’ equity decreased, but there was a significant decline
in current assets. In 2024, net profit for the period posted a loss, while financing expenses increased, negatively
affecting the company’s profitability.

Yaprak Dairy and Livestock Farms Inc. (YAPRK)

Yaprak Siit ve Besi Ciftlikleri was established in 1994 in Burhaniye district of Balikesir with 10 milking cows.
The company grew by targeting quality milk production and efficiency and was incorporated in 2005. The company,
which is traded on Borsa Istanbul, acquired All Besicilik in 2015 and now raises cattle (Ecovis Deger Bagimsiz
Denetim ve YMM A.S., 2023).
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Table 6. YAPRK Financial performance - Summary balance sheet and income statement (TL Million)

Items 2024/09 2023/12  2022/12 | Items 2024/09 2023/12  2022/12
Current Assets 196.06 18532  124.23 | Sales Revenue 27552 33362 190.82
Non-Current Assets 488.55 505.81 273.03 | Cost of Sales (-) -20991 -251.99 -150.82
Total Assets 684.61 691.14  397.26 | Gross Profit 17826  279.11 117.62
Current Liabilities 83.20 91.31 89.53 | Marketing, Selling, and Distribution Expenses (-) 0.00 0.00 0.00
Non-Current Liabilities 84.65 72.10 69.75 | General Administrative Expenses (-) -27.28  -23.99  -13.49
Equity 516.76  527.73  237.98 | R&D Expenses (-) 0.00 0.00 0.00
Paid-in Capital 14.20 14.20 14.20 | Other Operating Income 19,03 16.83 6,33
Total Liabilities & Equity 684.61 691.14 397.26 | Other Operating Expenses (-) -4.52 -2.89 -1.38
Retained Earnings 240.12 94.60 4,92 | Operating Profit/Loss 16548 269.06 109.09
Net Profit/Loss for the Period 34.62 196.83 71.86 | Tax Income/Expense =774 -27.13 -9.24
Financial Expenses -76.30  -29.75 8,02 | Depreciation Expense 12.42 12.18 4.78

Source: Is Yatirim

As of 2024, the company’s total assets and shareholders’ equity remained stable, but current assets increased
slightly. Net profit for the period decreased compared to 2023, while there was a significant increase in financing
expenses. The agricultural sector is one of the sectors that plays an important role in economic growth and sustainable
development. In this context, analyzing the financial position of companies operating in the sector is important for
investors and stakeholders.

FINDINGS AND DISCUSSION

In line with the information disclosed on the Public Disclosure Platform (PDP), the findings obtained for five
companies operating in the Borsa Istanbul Agriculture, Forestry and Fisheries sector are presented below in terms of
the effects of inflation adjustment practices on the ratio analysis, key audit matters and Altman Z Score models of the
companies.

Ratio analysis of BIST agriculture, forestry and fishing sector firms and the general effect of inflation
adjustment on ratios: a discussion

Ratio analysis is a fundamental method used to assess a company’s financial position and understand its
economic performance. This analysis allows the financial statements to be analyzed through certain ratios and helps
to monitor various financial indicators of the company such as liquidity, profitability and productivity. In this study,
the financial statements of the companies operating in the Agriculture, Forestry and Fisheries Sector of Borsa Istanbul
were analyzed and comparative ratio analysis was conducted. The table is given in Appendix 1. When the financial
indicators of the companies are analyzed, different results are obtained reflecting the performance and financial status
of each company in the sector.

Liquidity situation

Firms’ liquidity ratios indicate their ability to meet their short-term liabilities. Firms such as AGROT, IZINV
and YAPRK have high current ratios. This indicates that they are in a strong position to pay their short-term debts.
Especially AGROT and YAPRK have high liquidity ratios. This situation enables these firms to carry out their
activities in a sustainable manner. However, such high liquidity ratios sometimes indicate that resources are not used
efficiently. IZINV, on the other hand, is particularly notable for its low net working capital. This suggests that the firm
may face difficulties in its operating cycle.

Inflation adjustment can often affect cash flows, which in turn can affect liquidity ratios. In 2023 and 2024, the
inflation adjustment seems to have increased the capacity of some firms to repay short-term debt. For example, firms
with high liquidity ratios, such as AGROT and YAPRK, have provided more liquidity to maintain financial balance
despite rising costs due to inflation. These firms will be able to maintain their liquidity ratios as they can better manage
their costs through inflation adjustment. However, firms such as IZINV and OZSUB faced difficulties due to the effect
of inflation adjustment along with the decline in liquidity ratios. This indicates that these firms may face difficulties
in meeting their short-term liabilities due to high inflation.

Profitability status

Profitability ratios are an indicator of a firm’s capacity to generate revenue and how well it manages costs.
Although AGROT has a high gross profit margin, it has negative operating and net profit margins. This shows that
although the company has good revenue generation capacity, it has problems and ineffective cost control. YAPRK, on
the other hand, has the highest gross and operating profit margins in the sector. This shows that the company has
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strong cost management and is efficient in generating revenues. On the other hand, firms such as IZINV and OZSUB
are notable for their low profit margins. IZINV exhibits a negative performance especially in operating and net profit
margins, indicating that it has serious efficiency problems. This reveals that the company’s cost structure is inefficient
and that it struggles to generate revenues.

Inflation adjustment, in particular, leads to higher costs, while the rate of increase in revenues may be slower.
This may affect the gross profit margin. Although firms such as AGROT and YAPRK have high gross profit margins,
cost increases due to inflation adjustment may have put pressure on their profitability. However, thanks to inflation
adjustment, these firms were able to maintain their operating profit margins by offsetting cost increases with price
increases. Firms with low profit margins such as [IZINV and OZSUB, on the other hand, experienced a decline in their
profit margins as they were unable to raise their costs and increase their revenues due to inflation adjustment.

Return on equity

Return on equity refers to the return a company provides to its investors and shows how efficient the company’s
use of capital is. YAPRK’s return on equity is quite high, indicating that the company provides high returns to its
investors and is efficient in its use of capital. AGROT’s return on equity is also strong, but firms such as IZINV and
OZSUB stand out with negative return on equity. This suggests that these firms suffer from inefficiency in the use of
capital and are not attractive to investors.

Inflation adjustment directly affects the return on equity. In particular, in an environment of rising inflation, the
limited increase in revenues while the costs of companies increase negatively affects the return on equity. As a firm
with a high return on equity, YAPRK seems to have been able to maintain this high profitability thanks to the inflation
adjustment. However, companies such as IZINV and OZSUB have seen limited positive effects of inflation
adjustment. They have to manage their receivables and inventories more carefully to stabilize their costs in the face
of inflation. This may reduce return on equity.

When the financial analysis of firms in the sector is evaluated in general, it is seen that each firm faces different
financial challenges. While companies such as AGROT and YAPRK are more financially sound with strong liquidity
and high profitability ratios, companies such as IZINV and OZSUB face serious efficiency problems. This suggests
that companies with low profit margins and low return on equity are in need of significant improvements in cost
management and efficiency. According to these data, firms such as AGROT and YAPRK seem more attractive for
investors, while IZINV and OZSUB should be considered as risky investment instruments. Financial improvements
and strategies to increase profitability of these firms will increase their long-term sustainability. However, for short-
term investments, these underperforming companies will require careful evaluation.

The 2023 and 2024 inflation adjustments had a significant impact on the financial ratios of companies in the
sector. Firms such as AGROT and YAPRK were able to maintain strong liquidity and profitability ratios while partially
offsetting cost increases due to inflation adjustment. However, firms such as IZINV and OZSUB were more affected
by the negative effects of the inflation adjustment, with significant declines in profit margins. Inflation adjustment
may have created a more challenging environment, especially for firms with low profits and liquidity problems.

Analysis of key audit matters in BIST agriculture, forestry, and fishing sector firms and the impact of
inflation adjustment

The agricultural sector has a dynamic structure that is directly affected by economic fluctuations and sector-
specific risks. This sector involves many critical accounting and auditing issues from production to supply chain, from
sales processes to inflation accounting. Accuracy and transparency of financial reporting is of great importance for
companies in the sector. In particular, issues such as revenue recognition, inventory valuation, biological assets
accounting, trade receivables management and inflation accounting are among the main elements that stand out in the
audit process. In this analysis, the independent audit reports of five firms operating in Borsa Istanbul are analyzed and
audit issues that are considered critical for the sector are discussed. The aim is to evaluate the main risks faced by
firms in their financial reporting processes and the accounting policies they apply and to reveal the effects of these
issues on the sector in general. This study analyzes the independent audit reports of five firms listed on Borsa Istanbul
(BIST) to assess critical audit matters and their implications for financial reporting.

According to the Public Oversight, Accounting and Auditing Standards Authority (KGK), Turkish Accounting
Standard 41 (TMS 41) is a standard that regulates accounting practices related to agricultural activities. This standard
requires that the biological transformations of living assets and the accounting of harvested agricultural products be
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reflected in the financial statements at their fair value or cost at the time of harvest. TMS 41 also includes products
grown on bearer plants within the scope of agricultural activities and aims to provide useful information to users
regarding the management, measurement, and reporting of agricultural operations. Also, as indicated by KGK, Turkish
Accounting Standard 16 (TAS 16) is an accounting standard that regulates the recognition, valuation, depreciation,
and impairment of an entity’s tangible fixed assets, enabling financial statement users to accurately assess the
investment in and changes to these assets. As defined by to the KGK, the Turkish Financial Reporting Standard 9
(TFRS 9) is an accounting standard that sets out the principles for recognizing and measuring financial instruments
and reporting the risks related to their future cash flows, aiming to provide financial statement users with accurate,
useful, and timely information about these instruments. Also in accordance with KGK, Turkey Accounting Standard
29 (TAS 29) is an accounting standard that requires companies operating in highly inflationary economies to present
their financial statements adjusted for changes in the purchasing power of money, thereby enabling users to assess the
financial position and performance of the company accurately and meaningfully.

Finally, As stated by KGK, Turkey Financial Reporting Standard 15 (TFRS 15) is an accounting standard that
ensures companies recognize revenue from contracts with customers in their financial statements based on the
consideration they expect to be entitled to in exchange for transferring goods or services, accurately and consistently
reflecting the timing and uncertainty of payments.

Since evaluations in this study were conducted by independent audit firms within the framework of the
aforementioned standards, it was deemed appropriate to clarify the scope and significance of these standards for the
coherence of the research.

Agrotech High Technology and Investment Inc. (AGROT) (Eren Bagimsiz Denetim A.S., 2023) identified four
key audit matters. Revenue recognition for agricultural products and technology consultancy services was examined,
and no significant findings emerged. Trade receivables, amounting to TL 238.9 million, were assessed for impairment
under TFRS 9, with no material errors detected. The revaluation of property, plant, and equipment was conducted in
compliance with TAS 16, and inflation accounting was verified under TAS 29 without discrepancies.

iz Investment Holding Inc. (IZINV) (SGD Bagimsiz Denetim Hizmetleri A.S. & Kocatiifek, 2024) emphasized
two key audit matters. Inflation accounting under TAS 29 had a pervasive and consistent impact on financial
statements, necessitating significant audit efforts to verify index coefficients and monetary item classification.
Additionally, revenue recognition under TFRS 15 was scrutinized to ensure accurate financial reporting, with a total
sales revenue of TL 15.9 million properly recorded.

Konfrut Agriculture Inc. (KNFRT) (Analiz Bagimsiz Denetim ve Danismanhik A.S. & Ozdemir, 2023)
identified three critical audit matters. Inflation accounting adjustments under TAS 29 were analyzed, with no
significant findings. Inventory valuation, comprising 38% of total assets, was impacted by fruit price variability;
detailed analyses of inventory counts, impairment assessments, and turnover rates found no major issues. Trade
receivables, forming 16% of total assets, were assessed for collection risk, and while unsecured balances existed, no
material impairments were detected.

Ozsu Fish Production Inc. (OZSUB) (Eren Bagimsiz Denetim A.S. & Hikmet, 2023) focused on three audit
matters. The provision for impairment of trade receivables was examined, emphasizing collection performance and
compliance with TFRS 9. The fair valuation of live assets, given the company’s involvement in fish farming, required
assessments of physical availability, market conditions, and accounting estimates. Inflation accounting under TAS 29
was implemented to ensure financial statement accuracy, with audit tests verifying the reliability of financial
information.

Yaprak Dairy and Livestock Farms Inc. (YAPRK) (Ecovis Deger Bagimsiz Denetim ve Yeminli Mali
Misavirlik A.S. & Bayram, 2023) identified two key audit matters. The fair valuation of live assets used for milk
production and fattening, in line with TAS 41, involved evaluating animal health, genetic factors, and age, with no
significant findings. Inflation accounting adjustments under TAS 29 were examined, focusing on the restatement of
non-monetary items and the use of consumer price index data, with no material errors detected.

Across all firms analyzed, inflation accounting emerged as a consistent and significant audit matter. In
hyperinflationary economies such as Tiirkiye, applying TAS 29 is essential to ensure fair financial statement
presentation. The process involves distinguishing between monetary and non-monetary items, verifying index
accuracy, and restating financial statements in terms of current purchasing power.
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The audit of Agrotech High Technology and Investment Inc. confirmed the impact of inflation adjustments on
financial statements without identifying major discrepancies. Firms like iz Investment Holding Inc. and Konfrut
Agriculture Inc. demonstrated the wide-ranging effects of inflation adjustments, focusing on price index accuracy and
non-monetary item segregation. Similarly, Ozsu Fish Production Inc. and Yaprak Dairy and Livestock Farms Inc.
implemented inflation adjustments to ensure financial statement reliability, with no material errors detected.

This analysis highlights the importance of inflation adjustments in maintaining financial reporting transparency
and accuracy in the BIST agriculture, forestry, and fishing sector. The pervasive effect of inflation accounting
necessitates additional audit scrutiny, ensuring compliance with TAS 29 and the accurate presentation of financial
data.

Analysis of Altman Z-Scores of BIST agriculture, forestry and fishing sector firms and the overall impact
of inflation adjustment on z-scores: a discussion

Altman’s Z-Score Model was initially developed exclusively for publicly traded manufacturing firms, as it was
based on market value. In 1983, Altman introduced the Z'-Score Model by incorporating the book value of equity,
making it applicable to private companies as well.

The Z'-Score Model is calculated as follows:
Z7'=0.717.X1+0.847.X2 +3.107.X5 + 0.420.X4 + 0.998.Xs
The variables used in the Z'-Score Model are as follows:

e Xi: Working Capital / Total Assets

e Xu: Profitability / Total Assets

e X;: Earnings Before Interest and Taxes (EBIT) / Total Assets
e X4 Book Value of Equity / Total Liabilities

e Xs: Sales / Total Assets

Definitions:

Working Capital = Current Assets — Short-Term Liabilities
Total Assets = Total Assets in the Balance Sheet
Profitability (Net Profit) = Net Period Profit from the Income Statement
Earnings Before Interest and Taxes (EBIT) = Net Profit + Tax Expenses + Interest Expenses
Book Value of Equity = Shareholders’ Equity
Total Liabilities = Short-Term Liabilities + Long-Term Liabilities
o Sales (Net Sales) = Net Sales from the Income Statement
Subsequently, to reduce the impact of industry-specific effects, Altman removed Xs (Sales/Total Assets) from
the formula and developed the four-variable Z"-Score Model.

The Z"-Score Model is calculated as follows:
7" =325+6.56X1+3.26.X2+6.72.X3+ 1.05.X4

Altman also highlighted the limitations of the Z-Score Model. The model does not account for extremely large
or small firms and was originally tested only on manufacturing companies. Additionally, due to its long observation
period, its applicability to modern economic conditions has been questioned. Therefore, it has been emphasized that
the model should be used cautiously for bankruptcy prediction (Altman et al., 2014).

In this section, the impact of inflation adjustment applied in Tiirkiye in 2023 and 2024 on Z scores is discussed.
When examining the changes in companies’ Z' and Z" scores, it is observed that there are periodic fluctuations.

Table 7. Altman Z' and Z" Scores of BIST agriculture and food sector firms

. 2024/12 2023/12 2022/12
Companles Zl Z" ZV Z" ZV ZV'
AGROT 1.70  8.00 1.84  8.87 1.79 7.79
1IZINV 1.45 726 047 492 1.45 6.75
KNFRT 1.78 6.28 .70 597 1.69 497
0ZSUB 0.81 3.25 094 430 1.48 5.96
YSPRK 1.63 724 281 9.82 1.88 7.18
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According to Table 7, the Z' score of the AGROT company decreased from 1.84 in 2023 to 1.70 in 2024.
Similarly, the Z" score dropped from 8.87 to 8.00. IZINV experienced a significant decline in its Z' score in 2023
(0.47), but it recovered to 1.45 in 2024. The Z" score showed a similar trend. The KNFRT company displayed relatively
stable movement in its Z' score (1.69 — 1.70 — 1.78), while its Z" score increased from 4.97 to 6.28. OZSUB
experienced fluctuations in both its Z' and Z" scores, with the Z' score dropping to as low as 0.81 in 2024. YSPRK
showed a noticeable increase in its Z' score in 2023 (from 1.88 to 2.81), but it declined to 1.63 in 2024. Overall, it is
observed that significant changes occurred in the companies' Z' and Z" scores immediately after the inflation
adjustment in 2023.

The inflation adjustment applied in 2023 led to significant changes in both Z' and Z" scores. Some companies
(IZINV, YSPRK) saw an increase in their Z scores after the adjustment, while others (AGROT, OZSUB) were
negatively affected. In other words, companies like IZINV and YSPRK benefited from the inflation adjustment,
increasing their Z scores in 2023, whereas companies such as OZSUB and AGROT experienced a decline in their Z
scores in 2024. This indicates that the inflation adjustment may have negative effects on some companies. The impact
of the inflation adjustment on companies’ financial statements, while providing a more accurate reflection of their
financial health, has caused fluctuations in their Z scores in the short term.

Equity increase generally had a positive effect on the Altman Z Score after the inflation adjustment. Following
the inflation adjustment, equity becomes closer to its true value, and if it increases relative to liabilities, the X4 Ratio
(Equity / Total Liabilities) rises. Since the X4 component holds significant weight in the Z score, it positively impacts
the overall Z score. Additionally, while an increase in equity may not directly affect working capital (X: = Working
Capital / Total Assets), it contributes indirectly by enhancing financial strength. In terms of profitability indicators (X
and X3s), the inflation adjustment alters accounting profit. However, if the company’s actual profitability is strong, this
supports the Z score. In summary, when equity increases, the Altman Z Score rises, and the company’s bankruptcy
risk decreases.

With the continued inflation adjustment in 2024, it is believed that a long-term comparison is needed to more
clearly analyze the financial risks of companies.

CONCLUSION AND RECOMMENDATIONS

While inflation adjustment eases the tax burden for some companies, it may create additional tax costs for
others. As a result of the audits, it has been observed that inflation adjustment has been made correctly in most
companies and the financial statements reflect the truth. This is very important for compliance with financial reporting
standards and investor confidence. This study examines the effects of inflation adjustment on the financial statements
of the firms in the BIST Agricultural Sector and shows that the firms in the sector attach great importance to inflation
accounting and that the adjustments are generally made correctly. For investors and other information users, this means
that the financial data of the firms are presented in a reliable, accurate and transparent manner and creates trust.

In general, there are significant differences in the financial condition of companies operating in the BIST
Agriculture and Food Sector. While companies such as YAPRK and AGROT stand out with their strong financial
structures, OZSUB has a riskier profile due to its high debt burden and profitability issues. IZINV, on the other hand,
is in an advantageous position in terms of liquidity with its high free float, but its profitability problems raise concerns
about sustainability.

Government support is crucial for the sustainability and efficiency of the agricultural sector. High inflation and
agriculture are linked in a self-reinforcing cycle, where shocks in agriculture increase inflation and rising inflation
weakens agriculture, highlighting the need for integrated economic, social, and policy measures. Agriculture is both a
cornerstone of the national economy and a critical sector for food security. Although inflation adjustment and the
correct application of financial reporting standards increase the financial soundness of firms in the sector, it is believed
that the sustainability of these achievements may be difficult without government support. Incentives, subsidies and
supports against the fluctuations in the agricultural sector will allow producers to stabilize their costs and work more
efficiently. Moreover, such supports will contribute to the spread of innovative technologies and sustainable
production methods in the agricultural sector, thereby contributing to the growth of the national economy and shaping
the future of agriculture. These findings help us better understand the structure of the BIST Agriculture and Food
sector and the financial implications of each company’s strategic decisions.

Our study examines the effects of inflation accounting adjustments on bankruptcy risk in five firms operating
in the BIST Agriculture and Food Sector and reveals that inflation adjustment increases the accuracy of financial
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statements and improves Altman Z-Score calculations during high inflation periods. In this context, it is observed that
inflation accounting practices more accurately reflect the financial position of firms and do not have a negative impact
on bankruptcy risk.
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Ozet

Amag: Bu ¢alismada, Tiirk Cumhuriyetleri iilkelerinde (Azerbaycan, Kazakistan, Kirgizistan, Ozbekistan,
Tacikistan, Tiirkiye ve Tirkmenistan) 1992-2022 donemi yillik verileri kullanilarak tarimsal verimlilik,
ekonomik biiyiime ve karbon (CO:) emisyonu arasindaki nedensellik iliskilerinin incelenmesi amaglanmustir.

Tasarim/Metodoloji/Yaklasim: Analizde, CD ve homojenlik testlerinin ardindan ikinci nesil birim kok testi
olarak CADF yontemi kullanilmistir. Ardindan es biitiinlesme testi yapilmistir. Nedensellik iliskileri ise Konya
panel nedensellik testiyle analiz edilmistir.

Bulgular: Bulgulara gore panel diizeyinde CO-’den tarimsal verimlilige dogru bir nedensellik tespit edilirken,
tarimsal verimlilikten CO:’ye dogru bir nedensellik iligkisi gozlenmemistir. Benzer sekilde tarimsal
verimlilikten ekonomik biiylimeye dogru nedensellik iliskisi bulunurken, ekonomik biiyiimeden tarimsal
verimlilige dogru herhangi bir nedensellik iligkisi tespit edilememistir. Ayrica ekonomik bityiime ile CO-
arasinda panel diizeyinde ¢ift yonlii nedensellik tespit edilmistir. Yatay kesit diizeyinde iilke bazli sonuglar ise
iliskilerin farklilastigini ortaya koymustur. Kazakistan’da CO: ile tarimsal verimlilik arasinda ¢ift yonlii
nedensellik, Tiirkiye ve Tiirkmenistan’da CO-’den tarimsal verimlilige dogru nedensellik bulunmustur.
Kazakistan, Kirgizistan ve Tiirkiye’de ekonomik bityiime ve CO: arasinda ¢ift yonlii nedensellik, Ozbekistan
ve Tirkmenistan’da CO:’den ekonomik bilylimeye dogru nedensellik tespit edilmistir. Tacikistan ve
Tirkmenistan’da tarimsal verimlilikten ekonomik biiylimeye bir nedensellik, Tiirkiye’de ekonomik
biiylimeden tarimsal verimlilige dogru bir nedensellik bulunmustur.

(")zgiinliik/Deger: Bu ¢alisma, karbon emisyonu, tarimsal verimlilik ve ekonomik bilyiime arasindaki iliskiyi
Tirk Cumbhuriyetleri 6zelinde inceleyen nadir arastirmalardan biri olup, 1992-2022 dénemine ait uzun
donemli veriler ve ikinci nesil panel veri yéntemleri kullanarak literatiire metodolojik ve bolgesel agidan
Ozgiin katkilar sunmaktadir. Elde edilen bulgular, bolgeye 6zgii dinamikler 1s13inda siirdiiriilebilir kalkinma
politikalarma yon verecek niteliktedir.

Anahtar kelimeler: Ekonomik biiylime, karbon emisyonu, tarimsal verimlilik, Tiirk Cumhuriyetleri.
The relationship between agricultural productivity, economic growth and carbon
emissions: Evidence from the Turkic Republics

Abstract

Purpose: This study aims to examine the causality relationships between agricultural productivity, economic
growth and carbon (CO:) emissions using annual data for the period 1992-2022 in the Turkic Republics
(Azerbaijan, Kazakhstan, Kyrgyzstan, Uzbekistan, Tajikistan, Tiirkiye and Turkmenistan).

Design/Methodology/Approach: In the analysis, the CADF method was used as the second-generation unit
root test after the CD and homogeneity tests. Then, the cointegration test was performed. The panel causality
relationships were analyzed using the causality test by Konya.

Findings: According to the findings, while a causality from CO: to agricultural productivity was detected at
the panel level, no causality was observed from agricultural productivity to CO.. Similarly, while there was a
causal relationship from agricultural productivity to economic growth, no causal relationship from economic
growth to agricultural productivity could be detected. In addition, bidirectional causality was found between
economic growth and CO: at the panel level. At the cross-sectional level, country-based results revealed that
relations differed. A bidirectional causality was found between CO: and agricultural productivity in
Kazakhstan, and a causality from CO: to agricultural productivity was found in Tiirkiye and Turkmenistan.
Bidirectional causality between economic growth and CO: was found in Kazakhstan, Kyrgyzstan, and
Tiirkiye, and causality from CO: to economic growth was found in Uzbekistan and Turkmenistan. A causality
from agricultural productivity to economic growth was found in Tajikistan and Turkmenistan, and economic
growth to agricultural productivity in Tiirkiye.

Originality/Value: This study is one of the rare studies examining the relationship between carbon emissions,
agricultural productivity and economic growth in the Turkish Republics, and offers original methodological
and regional contributions to the literature by using long-term data for the period 1992-2022 and second-
generation panel data methods. The findings will guide sustainable development policies in the light of region-
specific dynamics.

Keywords: Economic growth, carbon emissions, agricultural productivity, Turkic Republics.
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GIRIS

Kiiresel dlcekte gevresel sorunlar giderek daha fazla dikkat cekmekte olup, bu sorunlarin basinda karbon
emisyonlar1 yer almaktadir. Karbon emisyonu, iklim degisikligiyle ve ¢evresel bozulmayla dogrudan iliskili olup,
zaman iginde dalgalanmalar gostererek cevresel istikrarsizliga neden olmakta ve insan yasamini olumsuz yonde
etkilemektedir (Zhang vd., 2019, Sirag vd., 2018). Bu durum, karbondioksit (CO:) emisyonlarinin azaltilmasi ve gevre
kalitesinin iyilestirilmesini, stirdiiriilebilir kalkinma amaglarmin vazgecilmez bir pargasi haline getirmistir (Rathan ve
Said, 2022). Bu baglamda, Birlesmis Milletler Siirdiiriilebilir Kalkinma Amaglar1 kapsaminda 6zellikle 7, 8, 9 ve 13
hedefler dogrultusunda bazi alanlara dncelik verilmistir (Birlesmis Milletler, 2025).

Fosil yakitlara dayali tarimsal iiretim stiregleri, her yil milyarlarca ton sera gazi salinimina neden olmakta; bu
da kiiresel 1sinmay1 ve iklim degisikligini daha da derinlestirmektedir (Raihan ve Tuspekova, 2022). Bu olumsuz
etkilerden en fazla etkilenen sektdrlerin basinda ise tarim sektorii gelmektedir (Dag ve Aktas, 2024). Iklim degisikligi,
sicaklik ve yagis diizenlerinde yarattigi olumsuz etkiler araciligiyla tarim sektoriinii dnemli dl¢iide sinirlamaktadir
(Ogul, 2022). Tarim, bu yodniiyle yalnizca ¢evresel bozulmanin temel etkenlerinden biri olarak degerlendirilmeyip,
aynt zamanda iklim degisikligine uyum politikalarinin odaginda yer almaktadir. Tarimsal verimlilikteki artiga
genellikle karbon emisyonlarinda paralel bir yiikselisin eslik ettigi belirtilmektedir (Yang vd., 2024). Bu durum, enerji
verimliligi artsa dahi artan niifus ve tarimsal faaliyetlerin genislemesi nedeniyle CO: emisyonlariin kiiresel 6lgekte
endise verici diizeylere ulasmasina neden olmaktadir (Chandio vd., 2021). Dolayisiyla, hizla biiyiiyen ekonomilerde
ekonomik kalkimmay1 siirdiiriirken sera gazi emisyon yogunlugunu azaltmak, giiniimiiziin en Onemli kiiresel
zorluklarindan biri haline gelmistir (Rehman vd., 2022).

Ote yandan, tarimsal verimlilikteki artis, yoksullugun azaltilmasia, gelir dagiliminin iyilestirilmesine, gida
giivenliginin saglanmasina ve ekonomik kalkinmanin desteklenmesine katki sunmaktadir (Alhassan, 2021). Ayrica
tarimsal {iretim, ekonomik ve toplumsal kalkinmanin en temel unsurlarindan biri olarak degerlendirilmektedir
(Sengiil, 2025). Bu baglamda 6zellikle iilkelerin gida ve tarimsal {iriin taleplerini kargilamada kendi kendine yeterlilik
diizeyleri, her zamankinden daha kritik bir 6nem tasimaktadir (Ozbay, 2023). Tarimsal iiretim verimliligini artirmak
amacityla tarim makineleri ve teknolojik yeniliklerin kullanimi, 6zellikle gelismis iilkelerde yayginlagmis olsa da
birgok gelismekte olan {ilkede tarimsal iiretim yonetimi hala gelencksel yontemlere dayanmaktadir. Bu iilkelerde
modern tarim teknolojilerinin benimsenme orani olduk¢a disiiktiir (Mwangi ve Kariuki, 2015). Gelismis tarim
uygulamalarmin yayginlastirilmasi, hem tarim arazilerinden kaynaklanan karbon emisyonlarinin azaltilmast hem de
verimlilik artisiyla ¢cevreye olan baskinin azaltilmasi agisindan biiyiik 6nem tagimaktadir (Hu vd., 2016).

Bu cergevede, tarimsal verimlilik ile karbon emisyonlar1 ve gevresel bozulma arasindaki iligkiyi inceleyen
caligmalar, siirdiiriilebilir tarim politikalarinin gelistirilmesinde temel bir rol oynamaktadir. Ozellikle Azerbaycan,
Kazakistan, Kirgizistan, Ozbekistan, Tacikistan, Tiirkiye ve Tiirkmenistan’dan olusan Tiirk Cumhuriyetleri bilyiik
oranda tarima dayali ekonomilere sahiptir. Tarim sektorii bu iilkelerde hem istihdamin biiyiik bir boliimiinii
olusturmakta hem de gida giivenligi ve kirsal kalkinma agisindan kritik rol oynamaktadir. Tiirk Cumhuriyetleri, iklim
degisikligine kars1 hassas bolgelerde yer almakta olup, bu iliskinin kapsamli bir sekilde incelenmesi, iklim dostu tarim
politikalarmin ve akilli tarim mevzuatlarinin gelistirilmesi agisindan hayati bir 6neme sahiptir. Sonug olarak, tarimsal
verimlilik ile ¢evresel bozulma arasindaki iligkiyi inceleyen ¢aligmalar, etkili ve siirdiiriilebilir tarim politikalarmin
tasarlanmasi agisindan dnem arz etmektedir.

Birlesmis Milletler Gida ve Tarim Orgiitii (FAO) tarafindan saglanan FAOSTAT veri tabani, tarim kaynakli
sera gazi emisyonlarini ¢esitli alt basliklar altinda smiflandirarak detayli veriler sunmaktadir. FAOSTAT (2025) veri
tabanma gore 2022 yili verileri incelendiginde Tiirk Cumbhuriyetlerinde tarim kaynakli sera gazi emisyonlarnin
onemli bilesenlerini sirasiyla, enterik fermantasyon, merada birakilan hayvan diskisi ve kimyasal giibre tiiketimi
olusturmaktadir. Enterik fermantasyon kaynakli emisyonlarda 25.834 kt ile Tiirkiye basi ¢ekerken, onu sirasiyla
Ozbekistan (24.091 kt), Kazakistan (18.152 kt) ve Tiirkmenistan (6.829 kt) izlemektedir. Kirgizistan ise 4.013 kt ile
son sirada yer almaktadir. Merada birakilan hayvan diskisindan kaynaklanan emisyonlarda ise Tiirkiye 14.154 kt ile
acik ara lider konumda olup, Ozbekistan (4.316 kt) ve Kazakistan (3.966 kt) 6nemli paylara sahiptir. Kirgizistan ise
bu kategoride 829 kt ile en diisiik salim1 gergeklestirmektedir. Kimyasal giibre tilketimine bagli emisyonlarda Tiirkiye
8.714 kt ile birinci sirada yer almakta, Ozbekistan (4.584 kt) ve Tiirkmenistan (2.817 kt) takip etmekte, Azerbaycan
ise 90 kt ile belirgin sekilde diisiik bir salim diizeyi sergilemektedir (FAOSTAT, 2025).

Tiirk Cumhuriyetlerin tarim kaynakli sera gazi emisyonlarinin toplami zaman ig¢indeki gelisimi incelendiginde,
enterik fermantasyondan kaynaklanan emisyonlarin 2000 yilinda 51.070 kt, 2010 yilinda 60.364 kt ve 2022 yilinda
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ise 87.879 kt seviyelerinde gergeklestigi goriilmektedir. Merada birakilan hayvan digkisina bagli emisyonlar ise
strastyla 2000 yilinda 15.902 kt, 2010 yilinda 18.396 kt ve 2022 yilinda 28.013 kt olarak kaydedilmistir. Kimyasal
giibre kullanimina bagl sera gazi emisyonlar1 ise ayn1 dénemler igin sirastyla 11.810 kt, 13.246 kt ve 17.143 kt
diizeyindedir (FAOSTAT, 2025). Bu veriler, Tirk Cumbhuriyetlerinde tarimsal faaliyetlerin sera gazi emisyonlari
tizerindeki etkisinin zamanla belirgin bigimde arttigin1 ortaya koymaktadir.

Diinya Bankasi’nin (2025) Diinya Kalkinma Gdstergeleri (WDI-World Development Indicators) veri tabanina
gore, Tiirk Cumhuriyetlerinde tarimsal verimlilik zaman i¢inde dalgali bir seyir izlemistir. Azerbaycan'da tarimsal
verimlilik 2000 yilinda 26.08 seviyesindeyken, 2010 yilinda keskin bir diisiisle 5.52’ye gerilemis, 2020 itibariyla
siirli bir toparlanmayla 6.73 seviyesine yiikselmistir. Benzer sekilde, Kazakistan’da 2000 yilinda 8.11 olan tarimsal
verimlilik, 2010°da 4.51 e diismiis, 2020°de ise 5.39’a ¢ikmustir. Kirgizistan’da ise 2000 yilinda 34.18 ile yiiksek olan
tarimsal verimlilik, 2010°da 17.44’e, 2020°de ise 12.16’ya gerileyerek bir diisiis sergilemistir. Ozbekistan, 2000
yilinda 30.05 olan tarimsal verimlilik diizeyinden, 2010 yilinda 26.93e oradan da 2020 yilinda 22.52’ye diismiistiir.
Tacikistan’da ise 2000°de 25.12 olan tarimsal verimlilik, 2010 yilinda 19.58¢ diismiis, ancak 2020’de 22.69 ile
yeniden artis gostermistir. Tiirkiye, 2000-2020 doneminde siirekli bir azalma egilimi gostermis; 2000 yilinda 10.03
olan tarimsal verimlilik, 2010'da 8.96’ya, 2020 yilinda ise 6.66’ya gerilemistir. Son olarak Tiirkmenistan’da da benzer
sekilde, 2000 yilinda 22.53 olan tarimsal verimlilik 2010°da 11.34’e, 2020’de ise 11.49’a diiserek duragan bir seyir
izlemistir.

2022 yil1 verileri incelendiginde, tarimsal verimlilik agisindan Tacikistan 22.93 ile en yiiksek degere sahip iilke
olarak &ne ¢ikmaktadir. Onu 20.97 ile Ozbekistan takip etmektedir. Bu durum, bu iilkelerde kiigiik 6lcekli tarimsal
iiretimin yaygmligi, isgiliciine dayali iiretim yapist ve tarimin héla o6nemli bir ekonomik faaliyet olmasiyla
iliskilendirilebilir. Ayrica tarimin devlet destekli stratejik bir sektor olarak ele alinmasi bu yiiksek verimlilik
seviyesinde etkili olmaktadir. Buna karsilik, Azerbaycan 4.61 ile en diisiik tarimsal verimlilie sahip iilke
konumundadir. Bu durum, tarim sektdriine yonelik yatirimlarin yetersizligi, petrol ve gaz gibi dogal kaynaklara dayali
ekonomik yapmin ve modern tarim teknolojilerinin smirlt diizeyde benimsenmesinin, tarimi gorece geri planda
birakmasiyla agiklanabilir. Bu veriler, bolge tlkelerinin tarimsal {iretkenlik agisindan 6nemli yapisal farkliliklar
tasidigini ve bazi iilkelerde ciddi verimlilik kayiplarinin yasandigini ortaya koymaktadir.

Tarim, ekonomik biiyliime ve gevresel siirdiiriilebilirlik arasinda karmasik iligkiler bulunmaktadir. Karbon
emisyonlarinin artisiyla birlikte, tarimsal faaliyetlerin ¢evresel etkileri gelismekte olan iilkeler igin 6nemli bir sorun
haline gelmistir. 2015 yilinda Birlesmis Milletler tarafindan kabul edilen Siirdiiriilebilir Kalkinma Amagclari, 6zellikle
siirdiiriilebilir tarim, iklim degisikligiyle miicadele ve ekonomik kalkinma konularini kiiresel oncelikler arasina
tagimistir. Bu baglamda ¢aligmanin temel amaci, Tiirk Cumhuriyetlerinde tarimsal verimlilik, ekonomik biiylime ve
karbon emisyonu degiskenleri arasindaki nedensellik iligkisini 1992-2022 donemi yillik verileriyle analiz etmektir.
Bu ¢alisma, karbon emisyonu, tarimsal verimlilik ve ekonomik biiyiime arasindaki nedensellik iligkisini inceleyerek,
Siirdiiriilebilir Kalkinma Amaglart dogrultusunda iklim dostu politika gelistirme siirecine katki sunmayi
amaglamaktadir.

Calismanin hipotezleri, ekonomik biiyiime, tarimsal verimlilik ve cevresel siirdiiriilebilirlik arasindaki
etkilesimlere dayanmaktadir. Bu dogrultuda, arastirmada su sorulara yanit aranacaktir:

H;i: Tarimsal verimlilik ile CO: arasinda nedensellik iligkisi var midir?
Ha: Tarimsal verimlilik ile ekonomik biiylime arasinda nedensellik iliskisi var midir?
Hj;: Ekonomik biiyiime ile CO: arasinda nedensellik iligkisi var midir?

Resmi literatiirde Tacikistan, Tirk Cumbhuriyetleri arasinda yer almamakla birlikte, son ddnemde
gerceklestirilen bircok ¢alismada Tacikistan’in Tiirk Cumhuriyetleri kapsaminda analize dahil edildigi goriilmektedir
(Ceylan ve Sahbaz, 2024, Durgun ve Biilbiil, 2024, Kostekei vd., 2023, Konya vd., 2023). Ayrica Tacikistan’in Tiirk
Cumhuriyetleri ile degerlendirilmesinin gerekcesi, bolgesel entegrasyon siirecleri, tarihsel ve sosyo-kiiltiirel
etkilesimler ile ekonomik is birligi dinamiklerinden kaynaklanmaktadir. Ayrica Tacikistan, ekonomik kalkinma
stratejileri, enerji giivenligi, cevresel siirdiiriilebilirlik ve bolgesel ulasim koridorlar1 gibi konularda Tiirk
Cumhuriyetleri ile benzer yapisal 6zellikler gostermekte ve ortak politikalar gelistirme egilimindedir. Bu nedenle
calismada, cografi yakinlik, bolgesel biitiinliik ve karsilikli bagimlilik iligkileri dikkate alinarak Tacikistan da analiz
kapsamina dahil edilmistir.

Bu ¢alisma, Tiirk Cumhuriyetlerini kapsayan panel veri seti araciligiyla karbon emisyonu, tarimsal verimlilik
ve ekonomik biiyiime arasindaki nedensellik iliskisini inceleyerek literatiire nemli katkilar sunmaktadir. Oncelikle,
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1992-2022 doénemine ait uzun donemli yillik verilerin kullanilmasi, bu degiskenler arasindaki iliskilerin zaman
igindeki dinamiklerini analiz etme imkani saglamaktadir. Tkinci nesil panel veri yontemlerinin sistematik bigimde
uygulanmasi, bulgularin giivenilirligini artirmakta ve ampirik literatiirdeki metodolojik cesitlilige katki sunmaktadir.
Ayrica, bu caligma, literatiirde siklikla g6z ardi edilen Tiirk Cumbhuriyetleri 6zelinde gerceklestirilen nadir
arastirmalardan biri olma 6zelligi tasimaktadir. Bolgeye 6zgili ekonomik, ¢evresel ve tarimsal dinamiklerin biitiinciil
bir yaklasimla ele alinmasi, siirdiiriilebilir kalkinma amaglar1 baglaminda politika yapicilara ve uygulayicilara yol
gosterici niteliktedir. Bu dogrultuda galisma, ekonometrik yontemler araciligiyla Tiirk Cumhuriyetlerinde ekonomik
biiylime ve tarimsal verimliligin karbon emisyonlar1 iizerindeki dinamik etkilerini analiz ederek, literatiirdeki boslugu
doldurmay1 hedeflemektedir.

Calisma, su sekilde devam etmektedir: Ikinci boliimde konuya iliskin kapsamli bir literatiir taramasina yer
verilmistir. Uclincii boliimde ise veri seti, model tanimi, yontem ve bulgular detayli bicimde sunulmaktadir. Son
boliimde ise elde edilen sonuglar degerlendirilerek genel bir sonug ve politika dnerileri ortaya konulmaktadir.

LITERATUR

Bu calismanin amaci dogrultusunda, konunun mevcut literatiirdeki konumunun daha net bir sekilde
anlagilabilmesi ve literatiirdeki bogluklarin belirlenebilmesi i¢in ilgili ¢alismalar ii¢ temel baglik altinda incelenmistir.
S6z konusu bagliklar, calismanin teorik cercevesini olusturan degiskenler arasindaki nedensellik iliskilerini ¢ok
boyutlu bir sekilde degerlendirme imkani sunmaktadir. Bu dogrultuda literatiir, i) Tarimsal verimlilik ile ekonomik
biliylime arasindaki nedensel etkilesim, ii) Ekonomik biiyiime ile karbon emisyonu arasindaki nedensel etkilesim ve
iii) Tarimsal verimlilik ile karbon emisyonu arasindaki nedensel etkilesim bagliklar1 altinda sistematik bir bicimde ele
alinmistir. Bu ii¢lii ayrim sayesinde, hem tarimsal liretkenligin ekonomik biiylime tizerindeki rolii hem de tarimsal
faaliyetlerin ¢evresel etkileri ile ekonomik biiyiime arasindaki etkilesimler ¢ok yonlii bir bakis agisiyla
degerlendirilebilmistir. Ayrica bu yaklasim, siirdiiriilebilir kalkinma baglaminda ekonomik ve ¢evresel hedeflerin bir
arada nasil degerlendirilebilecegine iligkin literatiirdeki metodolojik ve igeriksel bosluklarin daha belirgin hale
gelmesine olanak saglamaktadir.

Tarmmsal verimlilik ile ekonomik biiyiime arasindaki nedensel etkilesim

Literatiiriin ilk bdliimiinde tarimsal verimliligin ekonomik biiylime iizerinde etkisini nedensellik yoniinden
analiz eden caligmalara yer verilmistir. Yapilan nedensellik analizlerinde, bazi ¢alismalarda tarimsal verimlilikten
ekonomik biiyiimeye (Ding, 2022), bazilarinda ise tersi yonde tek yonlii nedensellik tespit edilmis (Mohammed,
2020); bazi1 aragtirmalarda ise ¢ift yonlii nedensellik iliskisi belirlenmistir (Ergiil ve Karatas, 2024). Ote yandan, iki
degisken arasinda herhangi bir nedensellik bulgusuna ulasamayan calismalar da bulunmaktadir (Atchadé ve
Nougbodé, 2024). Yakin donemde gergeklestirilen arastirmalarin ortaya ¢ikardigi gesitli sonuglar, literatiirde bu
iliskiye dair ortak bir goriis birliginin olusmadigini gostermektedir. S6z konusu farkliliklarin, incelenen dénem
araliklarinin, iilke gruplarmin yapisal o6zelliklerinin, kullanilan metodolojik yaklagimlarin ve degiskenlerin
tanimlanma bigimlerinin gesitliliginden kaynaklanmaktadir.

Literatiirde, tarimsal verimlilikten ekonomik bilyliimeye dogru tek yonlii bir nedensellik iliskisinin varligimi
ortaya koyan gesitli ampirik caligmalar bulunmaktadir. Ornegin Oyinbo ve Rekwot (2014) tarafindan Nijerya
ekonomisi i¢in 1970-2011 donemine yonelik olarak gerceklestirilen calismada, Granger nedensellik analizi
kullanilmis ve tarimsal verimlilikten ekonomik bilylimeye dogru tek yonlii bir nedensellik iligkisi tespit edilmistir.
Diger ¢alismalarda Honrao (2016) Hindistan ekonomisini 1980-2014 dénemi i¢in, Urriola Canchari vd. (2018) ise
Peru ekonomisini 2000-2016 dénemi i¢in incelemislerdir. Her iki caligmada da Granger nedensellik analizi kullanilmis
ve Honrao (2016) tarimsal performanstan ekonomik biiylimeye, Urriola Canchari vd. (2018) ise tarimsal {iriin
ihracatindan ekonomik biiyiimeye dogru tek yonlii bir nedensellik iliskisi tespit etmislerdir. Agboola vd. (2022)
Nijerya ekonomisini Granger nedensellik analiziyle 1981-2016 donemi icin incelemigler ve tarimin ¢esitli alt
sektorlerinden ekonomik biiyiimeye dogru tek yonlii bir iligki tespit etmislerdir. Ding (2022) Tiirkiye’ye ait 1968-2020
yillar arasindaki verileri Toda-Yamamoto nedensellik testiyle analiz etmis ve tarim sektoriinden ekonomik biiytimeye
dogru tek yonlii bir iliskinin oldugunu belirtmistir. Raihan (2023), Filipinler’de 1990-2020 dénemini kapsayan
calismasinda, ekonomik biiyiime, tarimsal verimlilik ve karbon emisyonu arasindaki nedensellik iligkisini incelemek
amaciyla ¢ift yonlii Granger nedensellik testini kullanmistir. Analiz sonuglari, tarimsal verimlilikten ekonomik
biiylimeye dogru tek yonlii bir nedensellik iliskisinin varligini ortaya koymustur.

Ekonomik biiylimeden tarimsal verimlilige dogru tek yonlii bir nedensellik iliskisini ortaya koyan
calismalardan biri, Bashir vd. (2019) tarafindan gergeklestirilmistir. Calismada, Endonezya ekonomisi 1985-2017
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donemi i¢cin VECM yontemiyle analiz edilmis ve ekonomik biiyiimeden tarimsal verimlilige dogru tek yonlii bir
nedensellik iliskisi tespit edilmistir. Bir diger ¢alismada ise Mohammed (2020) sekiz Arap iilkesine ait verileri 1980-
2018 yillar1 igin panel nedensellik analizi test etmis ve ¢ogu Arap iilkesinde ekonomik biiylimeden tarima dogru tek
yonlii bir nedensellik oldugunu belirtmistir.

Ekonomik biiyiime ile tarimsal verimlilik arasinda ¢ift yonlii nedensellik iligkisini ortaya koyan ¢aligmalara
ornek olarak, Katircioglu (2006) tarafindan gerceklestirilen ¢aligma verilebilir. S6z konusu ¢alismada, Kuzey Kibris
ekonomisi 1975-2002 donemi verileriyle incelenmis ve Granger nedensellik analizi kullanilmistir. Elde edilen
bulgular, tarimsal biiylime ile ekonomik biiyiime arasinda ¢ift yonlii bir nedensellik iliskisi oldugunu gostermektedir.
Uddin (2015) Banglades’e ait verileri 1980-2013 dénemi i¢in Granger nedensellik analizini kullanarak, Awokuse ve
Xie (2015) ise 9 gelismekte olan iilkeye ait verileri 1980-2011 donemi i¢in panel nedensellik analizi ile incelemislerdir.
Her iki caligma da tarim ve ekonomik biiylime arasinda ¢ift yonlii bir nedensellik iliskisini savunmaktadir. Ali ve
Anufriev (2020) Gana’ya ait verileri 1975-2014 yillar1 i¢in Granger nedensellik analizi ile incelemisler, Ergiil ve
Karatag (2024) ise 1980-2022 yillar1 arasindaki verileri Tiirkiye i¢in Fourier Toda-Yamamoto nedensellik analizi ile
test etmiglerdir. Her iki ¢alisma da degiskenler arasinda ¢ift yonli bir nedensellik iliskisi tespit etmistir.

Biitiin bu ¢aligmalarin yan1 sira Toyin (2016) Giiney Afrika ekonomisini 1975-2012 dénemi i¢in Granger
nedensellik analizi araciligiyla, Aydin vd. (2024) BRICS-T iilkelerine ait verileri 1992-2022 yillar1 i¢in Dumitrecsu
Hurlin nedensellik analizi ile Atchadé ve Nougbodé (2024) ise 1961-2021 ddénemi verilerini Toda-Yamamoto
nedensellik testiyle analiz ederek incelemislerdir. Yapilan bu ¢alismalarda diger ¢alismalarin aksini tarimsal verimlilik
ve ekonomik biiylime arasinda herhangi bir nedensellik iliskisi tespit edilememistir.

Ekonomik biiyiime ile karbon emisyonu arasindaki nedensel etkilesim

Bu boéliimde, ekonomik biiyiime ile karbon emisyonu arasindaki nedensellik iligkisini inceleyen ¢aligmalara
yer verilmektedir. Tlgili literatiir incelendiginde, s6z konusu degiskenler arasinda tek yonlii nedensellik tespit eden
calismalarin bulunmasina ragmen (Dilanchiev vd., 2024), bu nedenselligin yonii konusunda ortak bir goriis birligi
olusmadig1 goriilmektedir. Ayrica, degiskenler arasinda ¢ift yonlii nedensellik iligkisi tespit eden (Zuhal ve Gocen,
2024) ya da herhangi bir nedensellik bulgusuna ulagamayan c¢aligmalar da (Akadiri vd., 2019, Gorus ve Aydin, 2019)
mevcuttur. Son donem literatiiriinde ulasilan farkli bulgular, ekonomik biiyiime ile karbon emisyonu arasindaki iliski
konusunda literatiirde fikir birligine varilamadigi anlasilmaktadir. S6z konusu farkliliklarin, {ilkelerin ekonomik
yapilarindaki gesitlilikten, analiz edilen donemlerin farkli ¢evresel ve politik kosullar1 yansitmasindan, kullanilan
metodolojik yaklagimlardan ve veri frekansindan ortaya ¢ikmaktadir.

Ekonomik biiylimeden karbon emisyonuna dogru tek yonlii bir nedensellik iliskisini ortaya koyan
calismalardan biri, Chang (2010) tarafindan gergeklestirilmigtir. S6z konusu ¢aligmada, Cin ekonomisine ait 1981—
2006 donemi verileri Granger nedensellik analizi ile incelenmis ve ekonomik biiylimeden karbon emisyonuna dogru
tek yonlii bir nedensellik iligkisi tespit edilmistir. Diger ¢alismalarda Altintas (2013) Tiirkiye’ye ait 1970-2008 yillar
arasindaki verileri incelemis, Kivyiro ve Arminen (2014) Sahra Alt1 Afrika iilkelerinden 6 tanesi i¢in 1971-2009
donemini incelemisler, Liu vd. (2016) ise Cin’deki 31 eyalete ait verileri 1997-2010 dénemi i¢in incelemiglerdir. Bu
ii¢ caligmada da Granger nedensellik analizi kullanilmis ve ekonomik biiyiimeden karbon emisyonuna dogru tek yonli
nedensellik tespit edilmistir. Ayn1 sonuca ulasan diger calismalarda Bayar ve Sasmaz (2016) Dumitrescu Hurlin
nedensellik analizi ile Norve¢ ekonomisini 1996-2011 donemi igin incelemisler, Shahbaz vd. (2016) Portekiz
ekonomisini 1971-2011 dénemi i¢in Granger nedensellik analizi ile incelemigler ve Dilanchiev vd. (2024) Ermenistan,
Azerbaycan ve Giircistan’a ait 1990-2021 dénemi verilerini yine Granger nedensellik analizi ile test etmisler ve
ekonomik biiytimeden karbon emisyonuna dogru tek yonlii nedensellik iliskisinin var oldugunu belirtmislerdir.

Literatiirde karbon emisyonundan ekonomik biiylimeye dogru tek yonli bir iligki tespit eden ¢aligmalar da
mevcuttur. Ornegin Alam vd. (2012) Banglades ekonomisini 1972-2006 dénemi i¢in Granger nedensellik analizi ile
test etmisler ve karbon emisyonundan ekonomik biiylimeye dogru tek yonlii bir iligki tespit etmislerdir. Bir diger
calismada Kapusuzoglu (2014) OECD iilkeleri, Avrupa iilkeleri ve Tiirkiye’ye ait verileri 1960-2008 yillart igin
Granger nedensellik analizi ve VECM yontemi ile test etmisler ve Tiirkiye’de karbon emisyonundan ekonomik
bliylimeye tek yonlii nedensellik tespit ederken, OECD ve Avrupa iilkelerinde ise herhangi bir nedensellik
belirlemislerdir. Dritsaki ve Dritsaki (2014) Yunanistan, ispanya ve Portekiz ekonomilerini 1960-2009 dénemi icin
panel nedensellik analizi ile test etmisler ve karbon emisyonundan ekonomik biiyiimeye dogru tek yonlii nedensellik
iliskisi tespit etmislerdir. Esso ve Keho (2016) 12 Sahra alt1 iilkesi icin 1971-2010 yillarina ait verileri Granger
nedensellik analizi ile incelemisler ve Gabon, Nijerya ve Togo’da karbon emisyonundan ekonomik biiyiimeye dogru
tek yonlii bir nedensellik iliskisi belirlemislerdir. 6 iilkede ise bu durumun tersine ekonomik biiyiimenin vadede karbon

393



Ucar vd., Cilt/Volume 31 Sayi/Issue 2 Yil/Year 2025

emisyonuna neden oldugunu tespit etmislerdir. Bir diger calismada ise Obradovi¢ ve Lojanica (2017) Yunanistan ve
Bulgaristan ekonomilerini 1980-2010 donemi igin vektor hata diizeltme modeli araciligiyla test etmisler ve uzun
donemde karbon emisyonundan ekonomik biiylimeye dogru tek yonlii bir nedensellik iligkisinin varligini
bulmuslardir.

Ekonomik bilylimeyle karbon emisyonu arasinda ¢ift yonlii nedensellik iligkisi bulan veya herhangi bir
nedensellik iligkisi tespit edemeyen ¢aligmalar da mevcuttur. Mirza ve Kanwal (2017) Pakistan’a ait 1971-2009 yillart
arasindaki verileri kullanarak ve Zuhal ve Gocen (2024) ABD ekonomisine ait 1973:M01-2022:M06 donemi
verileriyle yaptiklar1 analizlerde Granger nedensellik analizini kullanmiglar ve degigkenler arasinda c¢ift yonlii
nedensellik iliskisi tespit etmislerdir. Bu ¢aligmalarin aksine Akadiri vd. (2019) Irak ekonomisini 1972-2013 dénemi
icin ve Gorus ve Aydin (2019) ise MENA iilkeleri ne ait verileri 1975-2014 donemi icin incelemislerdir. Her iki
calismada da Granger nedensellik analizi kullanilmis ve degiskenler arasinda herhangi bir nedensellik iligkisine
rastlanmamugtir.

Tarmmsal verimlilik ile karbon emisyonu arasindaki nedensel etkilesim

Bu béliimde, tarimsal verimlilik ile karbon emisyonu arasindaki nedensellik iligkisini inceleyen ¢aligsmalara
yer verilmektedir. Ilgili literatiir incelendiginde, ¢ogu calismada tarim sektdriinden karbon emisyonuna dogru tek
yonlii bir nedensellik iligkisinin tespit edildigi goriilmektedir (Cetin vd., 2020). Bununla birlikte, tarimsal verimlilik
ile karbon emisyonu arasinda ¢ift yonlii nedensellik iliskisi bulan ¢aligmalarin (Leitdo ve Balogh, 2020, Guo vd.,
2022) yam sira, iki degisken arasinda herhangi bir nedensellik iliskisine ulagamayan arastirma da bulunmaktadir
(Raihan vd., 2023). Ozellikle son yillarda yapilan ¢alismalarin ortaya koydugu farkli sonuglar, tarimsal verimlilik ile
karbon emisyonu arasindaki nedensellik iliskisine dair literatiirde ortak bir goriis birliginin bulunmadigini
gostermektedir. Bulgular arasindaki farkliliklarmn, {ilkelerin tarimsal {iretim yapilarindaki cesitlilikten, uygulanan
cevresel politikalarin farkliligindan, kullanilan yontemsel yaklasimlardan ve analiz edilen donemlerin 6zelliklerinden
kaynaklanmaktadir.

Tarimsal verimlilikten karbon emisyonuna dogru tek yonlii bir nedensellik iliskisinin varligint ortaya koyan
¢alismalardan biri, Rafiq vd. (2016) tarafindan gergeklestirilmistir. Calismada, 1980-2010 donemine ait 53 tilkenin
verileri VECM yontemiyle analiz edilmis ve tarim sektorii ile karbon emisyonu arasinda tarimsal verimlilikten karbon
emisyonuna dogru tek yonlii bir nedensellik iliskisi tespit edilmistir. Ngarava vd. (2019) Giiney Afrika’ya ait 1990-
2012 donemi verilerini Granger nedensellik analizi ile test etmisler, Ben Jebli ve Ben Youssef (2019) ise Brezilya
ekonomisini 1980-2013 dénemi i¢in VECM yo6ntemiyle test etmislerdir. Qiao vd. (2019) 1990-2014 dénemi verilerini
G-20 Ulkeleri igin yine VECM yéntemiyle analiz etmislerdir. Bu ¢alismalarin yaninda Ali vd. (2019) Pakistan
ekonomisini 1960-2014 yillar1 arasindaki verilerle Granger nedensellik analizi kullanarak arasgtirmiglar, Cetin vd.
(2020) ise Tirkiye’ye ait 1968-2016 yillar1 arasindaki verilerle Toda-Yamamoto nedensellik analizi ile inceleme
yapmislardir. Tiim bu ¢aligmalarda tarim sektoriinden karbon emisyonuna dogru tek yonlii bir nedensellik iligkisi tespit
edilmistir. Raihan (2023) Filipinler'de 1990-2020 déneminde ekonomik biiyiime, tarimsal verimlilik ve karbon
emisyonu arasindaki nedensellik iliskisini tespit etmek i¢in ¢ift yonlii Granger nedensellik testi kullanmistir. Sonug
olarak, tarimsal verimlilikten karbon emisyonuna dogru tek yonlii nedensellik belirlenmistir.

Leitao ve Balogh (2020) Portekiz ekonomisini 1960-2015 dénemi i¢in ve Guo vd. (2022) ise Cin’deki 30 il
icin 2000-2019 yillar1 arasindaki verilerle incelemeler yapmislardir. Her iki ¢aligmada da Granger nedensellik analizi
kullanilmis ve degiskenler arasinda ¢ift yonlii bir nedensellik iligkisinin oldugu tespit edilmistir. Tarim sektorii ve
karbon emisyonu arasindaki nedensellik iligkisinin ¢ift yonli oldugunu tespit eden bir diger ¢aligma ise Appiah vd.
(2018) tarafindan 1971-2013 donemini kapsayan verilerle BRICS {ilkeleri (Rusya hari¢) i¢in PMG analizi ile yapilan
calismadir. Buna karsilik, Raihan vd. (2023) tarafindan Granger nedensellik analizi kullanilarak gerceklestirilen ve
Misir ekonomisinin 1990-2019 doénemini kapsayan caligmada, tarimsal iiretkenlik ile karbon emisyonu arasinda
herhangi bir nedensellik iligkisine rastlanmamaistir.

Literatiirde belirtilen tiim bu farkliliklardan sonra bu ¢alismada, s6z konusu literatiire ilave olarak, Tiirk
Cumhuriyetleri 6rnegi ele alinmakta ve 1992-2022 donemi i¢in tarimsal verimlilik, ekonomik biiyiime ve karbon
emisyonu arasindaki nedensellik iligkisi biitiinciil bir ¢ercevede incelenerek literatiire 6zgiin bir katki sunulmasi
hedeflenmektedir.
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VERi VE EKONOMETRIK MODELLEME
Veri ve model tanimlama

Bu calisma Tiirk Cumbhuriyetleri tilkelerinde (Azerbaycan, Kazakistan, Kirgizistan, Ozbekistan, Tacikistan,
Tiirkiye ve Tirkmenistan) tarimsal verimlilik, ekonomik biiylime ve karbon emisyonu degiskenleri arasindaki
nedensellik iligkisini aragtirmaktadir. 1992-2022 doénemi i¢in yillik verileri kullanilmistir. Bu donem araliginin
secilmesinin temel nedeni, ilgili tilkeler icin tutarli ve karsilagtirilabilir verilerin yalnizca bu yillarda erisilebilir
olmasidir. Caligmada tarimsal verimlilik 6l¢iitii olarak tarimsal katma deger (% GSYH) kullanilmistir (Uddin, 2015,
Agboola ve Bekun, 2019). Bu 6l¢iit, ekonomik biiytikliikler {izerinden sektoriin genel performansini basit ve anlasilir
bi¢cimde ortaya koymasi nedeniyle tercih edilmistir. Modelde kullanilan degiskenler ile ilgili detaylar Cizelge 1°de
gosterilmistir.

Cizelge 1. Degiskenlerin agiklamalart

Table 1. Explanations of variables

Kisaltma  Degiskenler Degisken Tamim ve Olciimii Kaynak Veritabam
Co2 CO: Emisyonu Kisi basina karbon emisyonu (metrik ton) (Usman vd., 2022) Diinya Bankasi
(2025)
8% Tarimsal Tarimsal katma deger (% GSYH) (Uddin, 2015, Agboola  Diinya Bankasi
Verimlilik ve Bekun, 2019) (2025)
EB Ekonomik Kisi basina GSYH (2015 yili sabit fiyatlariyla-  (Uddin, 2015, Usman Diinya Bankas1
Biiyiime USD) vd., 2022) (2025)

Calismada tahmin edilecek olan fonksiyon ve modeller soyledir;
CO:2 Emisyonu= f(Tarimsal Verimlilik, Ekonomik Biiylime)

LogCo2;, = a; + B1LogTV;, + &
LogTV;, = a; + B1LogCo2;, + &,
LogCo2;, = a; + B1LogEB; + &;,
LogEB;y = ay + 1LogCo2;, + &;,
LogTV;; = ay + B1LogEB;; + €;;
LogEB;; = ay + B1LogTV;; + €;;

AN N AW =

Esitlikte alt indekslerde gosterilen i; yatay kesiti gosterirken t; zaman1 gdstermektedir. a sabit terimi temsil
etmektedir. § terimi degiskenlerin egim katsayilarini temsilen kullanilmistir. € ise hata terimini ifade etmektedir.
Kullanilan degiskenlerin tamaminin degiskenler arasindaki heterojenligi azaltmak adina dogal logaritmik doniistimleri
kullanilmugtir.

BULGULAR

Ampirik uygulamaya gecilmeden once ilk olarak degigkenlerin Ozet istatistiklerine bakilmig ardindan
belirlenen degiskenlerin ekonometrik analize uygun olup olmadigini aragtirmak icin korelasyon iligkisi kontrol
edilmistir. Cizelge 2 dzet istatistikler ve korelasyon matrisini gostermektedir.

Cizelge 2. Ozet istatistikler ve korelasyon matrisi

Table 2. Summary statistics and correlation matrix

Ozet Istatistikler

Degiskenler Gozlem Ortalama Standart Hata Min. Mak.
logCo2 217 0.536 0.443 -0.404 1.212
logTV 217 1.151 0.273 0.632 1.665
LogEB 217 3.403 0.420 2.568 4.147

Korelasyon Matrisi
Degiskenler logCo2 logTV logkEB
logCo2 1
LogTV -0.495 1
logEB 0.748 -0.819 1

Gozlem sayisinin 217 oldugu goriilmektedir. Bu say1 panel veri analizi i¢in yeterli diizeydedir. Minimum deger
logCo2 degigkenine aittir. Maksimum deger ise logEB degiskenindedir. Korelasyon matrisine bakildiginda ise
ekonometrik analize engel teskil edecek diizeyde bir orana rastlanmamistir. Tarimsal verimlilik ve ekonomik biiylime
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arasinda 0.81 oraninda ters yonli bir iliski gézlenmigtir. Bu durum beklenenin aksinedir. Bu durum belirlenen
orneklem grubundaki iilkelerin mevcut tarim politikalar1 ve kullandiklar tarimsal yontemlerden kaynaklaniyor
olabilir.

Korelasyon iligkisi arastirildiktan sonra katsayr tahmini yapilmadan once gerekli olan tamisal testler
incelenmelidir. Bunlardan ilki yatay kesit bagimlili§1 (CD) testidir. Bu test katsay1 tahmininde belirleyici olan bir
testtir. Bu testin g6z ard1 edildigi durumlarda yapilacak olan tahminler hatali ve sapmali olabilecektir. Panelde yer alan
seriler arasinda yatay kesit bagimliliginin bulunmasi durumu mekéansal yayilma etkilerini, gozlenemeyen ortak soklari
veya bu faktorlerin hepsinden kaynaklanabilmektedir (Breitung ve Pesaran, 2008). CD testin sonucuna gore
kullanilacak birim kok testi, es biitiinlesme testi ve katsay1 tahmincisi belirlenmektedir. Calismada Breusch ve Pagan
(1980) "CDy " testi, Pesaran (2004) "CD" ve "CDy ;" testleri ile Pesaran vd. (2008) tarafindan gelistirilen “sapmasi
diizeltilmis "LM testi" (LMq;) testleri kullanilmigtir. Ancak LM testi N>T durumunda kullanilmaktadir. Bu galismada
N =7, T=31 oldugundan LM test istatistigi dikkate alinmistir. LM test istatistiginin hesaplanmasinda kullanilan esitlik

su sekildedir;
, NN — 1)
w3 5 ng MO 7

i=1 j=i+1

Testin bos hipotezi “Ho: Yatay kesit bagimlilig1 yoktur” seklindedir. Bos hipotez kabul edildiginde yatay kesit
bagimliligmin varligi kabul edilir. Bu bulgu dogrultusunda kullanilacak birim kdk testi birinci nesil testlerdir. Ho
hipotezinin reddedildigi zaman ise yatay kesit bagimliliginin varligi kabul edilir ve ikinci nesil birim kok testleri
kullanilir (Baltagi ve Baltagi, 2008).

Yatay kesit bagimliliginin ardindan 6nemli olan bir diger tanisal test ise homojenite testidir. Bu testten elde
edilen bulgular neticesinde egim katsayilarinin homojen olup olmadig1 belirlenir ve kullanilacak olan katsayi
tahminine karar verilir. Egim katsayilarinin heterojenligini belirlemek icin Pesaran ve Yamagata (2008) tarafindan
gelistirilen test kullanilmistir. Bu test, Swamy (1970)'nin gelistirmis oldugu test istatistigini dikkate alir. Gelistirilen
bu test ise Delta testi olarak bilinir. Bu baglamda A ve A,4; seklinde iki test istatistigi hesaplanmaktadir. Bu test
istatistikleri ayrica hem kiigiik gézlemler hem de biiyiik sayidaki gézlemler i¢in hesaplanabilmektedir. Kullanilan
esitlikler su sekildedir;

N71§S—k

- r( 77k ) °
NTE(Z

Boaj= \/N( \/va:Z-T)) ’

Testin bos hipotezi ‘egim katsayist homojendir’ seklindedir. Bos hipotez olasilik degerine gore kabul
edildiginde egim katsayilarinin homojen oldugu, reddedildiginde ise heterojen oldugu sonucuna ulasilir. Bu baglamda
Cizelge 3, CD ve homojenite test sonuglarini gostermektedir.

Cizelge 3. CD ve homojenite test sonuglari

Table 3. CD and homogeneity test results

Yatay Kesit Bagimliligi Test Sonuclart

Test Istatistik p-degeri
LM 66.70 0.000%**
LMadj 20.33 0.000%**
LMcp -0.138 0.889
Homojenite Test Sonug¢lari

Delta p-degeri
Test 17.151 0.000%***
Adj. 18.378 0.000%**

Not: Homojetine testinde sabitli secenek kullanilmistir. *** %1 6nem diizeyindeki anlamhilig1 gdstermektedir.

Cizelgenin ilk kisminda CD test sonuglar1 yer almaktadir. LM test istatistiginin olasilik degerine gore testin
sifir hipotezi reddedilmistir. Dolayisiyla tahmin edilecek olan modelin yatay kesit bagimlilig1 icerdigi sonucuna
ulasilmistir. Cizelgenin ikinci kisminda yer alan homojenite test istatistiklerine gore sifir hipotez reddedilmistir ve
egim katsayilarinin heterojen olduguna karar verilmistir. Tanisal testlerin ardindan degiskenlerin duraganlik
derecelerinin belirlenmesi igin ikinci nesil birim kok testinin kullanilmasina karar verilmistir. Bu g¢aligmada
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degiskenlerin duragan olup olmadigmni ve duraganlik derecelerini belirlemek ic¢in Cross-sectionally Augmented
Dickey-Fuller Testi (CADF) kullaniimistir. Bu test, standart Genisletilmis Dickey-Fuller testinin regresyonuna yatay
kesitlere has seriler i¢in gecikmeli yatay kesit ortalamalarinin ve ayrica birinci farklarinin eklenmesiyle birlikte
ulasilmaktadir (Pesaran, 2007). CADF testi, klasik ADF denklemini ortak soklar ve yatay kesit bagimliligini dahil
ederek genisletmistir. Bu baglamda geleneksel ADF testinin regresyonu su sekildedir;

P
Ay = ai + BiYie-1 + Z VijAyic-j + € 10
=

CADF regresyonu ise yatay kesit ortalamalarin1 da kapsayacak sekilde genisletilerek su sekilde yazilmaktadir;

P; P;
Ay = pi +wit + ;Y1 + Vi Yeq + z Aij By + Z Wi Ay, j + & 11
j=1 j=0

CADF denkleminin Sabitli Model igin denklemi ise soyledir;

P
Ay = a; + BiYie—1 + ViVe-1 T VoY1 + Z 8Dy + € 12
j=1
CADEF testinin Sabit ve Trendli Model i¢in denklemi su sekildedir;
p
Ay = a; + 0it + BiYit—1 + V1Ve—1 + V2Ve + Z 5ijAyL',t—j + &t 13
j=1

Esitlikte yer alan 6;t terimi deterministik trendi gostermek igin kullanilmaktadir. Bu segenekte serilerin zaman
icinde deterministik (dogrusal) bir trend gosterdigi durumlarda tercih edilmektedir.

Cizelge 4 birim kok testi sonuclarimi gostermektedir.
Cizelge 4. Ikinci nesil birim kok test sonuglart

Table 4. Second generation unit root test results

Seviyede Birinci Fark
Degiskenler Sabitli Sabit+Trend Sabitli Sabit+Trend
Z[t-bar] p-degeri Z[t-bar] p-degeri Z[t-bar] p-degeri Z[t-bar] p-degeri
logCo2 -0.216 0.415 1.570 0.942 -5.407 0.000%** -4.513 0.000%**
logTV -2.229 0.013** -0.580 0.281 - - - -
logEB -2.334 0.010%* -0.789 0.215 - - - -

Not: Gecikme uzunlugu 1°dir. *** ve ** sirastyla %1 ve %5 onem diizeyindeki anlamlilig1 temsil etmektedir.

CADF testinin hem sabitli hem de sabitli ve trendli segenekleri kullanilmistir. Test istatistiklerine
degiskenlerden logCo2’nin I(1) diizeyinde duragan hale geldigi gozlenirken diger degiskenlerin diizeyde (I(0))
duragan hale geldigi gozlenmistir. Cizelge 5, degiskenler arasinda es biitiinlesmenin varligini arastiran test
istatistiklerini gostermektedir.

Cizelge 5. ECM Ejs Biitiinlesme sonuglart

Table 5. ECM Cointegration results

asym bootstrap
Testler istatistik p-degeri p-degeri
g-tau -5.341 0.000 0.005%3**
g-alpha -7.710 0.000 0.001***
p-tau -5.671 0.000 0.003***
p-alpha -10.994 0.000 0.000

Not: Gecikme uzunlugu 1°dir. Bootstrap 1000 olarak ¢alistirilmistir. ***, %1 6nem diizeyini gostermektedir.

Calismada tahmin edilen model yatay kesit bagimlilig1 i¢erdiginden ve egim katsayilari heterojen oldugundan
g-tau ve g-alpha istatistikleri ve bootstrap olasilik degerleri dikkate alinmistir. Buna gore testin bos hipotezi
reddedilmistir. Degiskenler arasinda uzun donemli iliskinin varligi kabul edilmistir. Bu baglamda yatay kesit
bagmmliligmin varligmi dikkate alan heterojen egim katsayilarina gore tahmin yapan ve aymi zamanda farkli
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diizeylerde duraganlik derecesine sahip serilerle analiz yapilabilen Konya (2006) nedensellik testinin yapilmasina
karar verilmistir. Bu test klasik Granger nedensellik testinin panel veri setlerine uyarlanabilmesi i¢in gelistirilmis bir
yontemdir. Mevcut diger panel nedensellik testlerinden ise bazi farkliliklar igermektedir. Bunlardan ilki panelde ortak
katsayr kisitlamasi bulunmamaktadir. Yani analiz edilen iilkeler-firma-gesitli birimler i¢in aynt iligki
varsayllmamaktadir. Nedenselligi istatistigini ise bir “panel genel sonucu” olarak degil, her bir birim (iilke, firma vb.)
icin ayr1 ayr1 ortaya hesaplayarak ortaya koymaktadir. Ayrica bu nedensellik testi yatay kesit bagimliligini ve egim
katsayilarinin heterojen olmasi durumunu dikkate almaktadir. Kénya Nedensellik testi, bootstrap tabanli bir panel
VAR (Vector Autoregression) modelini esas almaktadir. Bu testin uygulanabilmesi i¢in, ilk olarak asagidaki yer alan
denklemlerle tahmin edilmelidir (Kénya, 2006);

mly, mlxq

Vit =11+ § BiaYie-1 § Vi1X1,e-1 T €11, 14
I1=1 =1
mlyy mlxq

Yo = Q12 t § .81,213’21—1 § Vi21%2t-1 + €12t 15
=1 =1
mly, milxq

Yne = iy + § BiniYn -1 § YiniXNt-1 T €Nt 16
I1=1 1=1

ve

mly, mix,

X1 = 0z1 t § ﬁz,uth—l § Y211%X1,t-1 + €21t 17
=1 =1
mly, mlx,

Xgt = Qzp t § B2,2,1Y2,t-1 § V2,21%2,t-1 1 €22 18
=1 =1
mly, mlx,

Xng = Nt § Ban YN t-1 § YVoniXnt-1 T Ean 19
I1=1 =1

Esitliklerde yer alan y ve x simgesi degiskenleri temsilen kullanilmigtir. N yatay kesit birimi sayisin1 (i = 1,2,...,
N) gosterirken t zaman uzunlugunu (¢t = 1,2,..., T') gostermektedir. 1 ise gecikme uzunlugunu temsil etmektedir. mly
ve mlx ise y ve x degiskenleri i¢in gecikme uzunluklarini gésterir. Nedenselligin yonii ve iligkisi ise Wald istatistikleri
bootstrap yontemine gore ulasilmaktadir. Ayrica yatay kesit birimine ait kritik degerlerle kiyaslanarak elde
edilmektedir. Wald istatistigi bootstrap kritik degerlerinden gore biiyiik ise, Ho hipotezi reddedilir ve nedenselligin
varlig1 kabul edilir. Cizelge 6, ilk model i¢in tahmin sonuglarini géstermektedir.

Cizelge 6. Bootstrap panel nedensellik sonuglari 1

Table 6. Bootstrap panel causality results 1

Hy: CO, tarimsal verimliligin nedeni degildir.

Ulkeler Wald Istatistigi Bootstrap Kritik Deger

Olasilik Degeri %1 %5 %10
Azerbaycan 4.869 0.497 24.672 15.885 12.997
Kazakistan 3.270%* 0.095 10.046 4511 3.215
Kirgizistan 19.042 0.133 34.338 25.143 21.216
Ozbekistan 1.428 0.368 11.692 7.083 5213
Tacikistan 1.176 0.727 23.136 14.095 10.687
Tiirkiye 6.295%* 0.017 7.831 4.616 3.554
Tiirkmenistan 9.425% 0.092 17.150 12.117 9.087
Panel Fisher istatistik: 25.699 ** Olasilik Degeri: 0.028

Not: *** *% %041, %5 ve %10 kritik seviyelerini temsil etmektedir. Kritik degerlere 10.000 bootstrap dongiisii kullanilarak elde edilmistir.

Cizelge 6, CO., tarimsal verimliligin nedeni degildir hipotezini aragtiran test sonuclarmi gostermektedir.
Nedensellik testi sonuglarina gore yatay kesit diizeyinde sadece Kazakistan, Tiirkiye ve Tilirkmenistan’da sifir hipotezi
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reddedilmistir. Dolayis1 ilse sadece bu iilkelerde CO-’den tarimsal verimlilige dogru bir nedenselligin varlig1 kabul
edilmistir. Panelin tamamu i¢in olasilik degerleri ise yine bos hipotezin reddedilmesi gerektigini gdstermektedir. Buna
gore panelin tamami i¢in CO-’den tarimsal verimlilige dogru bir nedensellik tespit edilmistir.

Cizelge 7. Bootstrap panel nedensellik sonuglari 2

Table 7. Bootstrap panel causality results 2

Hy: Tarimsal verimlilik CO:’nin nedeni degildir.

Ulkeler Wald Istatistigi Bootstrap Kritik Deger

Olasilik Degeri %1 %5 %10
Azerbaycan 4.635 0.800 29.345 22.562 18.541
Kazakistan 7.453%* 0.022 10.270 5.195 3.862
Kirgizistan 1.006 0.996 45.499 32.802 2.099
Ozbekistan 0.879 0.728 16.698 11.440 8.998
Tacikistan 5.064 0.136 15.098 8.219 5.799
Tiirkiye 0.375 0.719 10.841 6.013 4.392
Tiirkmenistan 5.112 0.533 28.325 18.745 14.735

Panel Fisher istatistik: 14.631 Olasilik Degeri: 0.404
Not: *** *% %041, %5 ve %10 kritik seviyelerini temsil etmektedir. Kritik degerlere 10.000 bootstrap dongiisii kullanilarak elde edilmistir.

Cizelgedeki istatistiklere bakildiginda panel diizeyinde olasilik degerinin anlamli olmadig1 goriilmektedir.
Dolayist ile panel diizeyinde tarimsal verimlilikten CO2’ye dogru bir nedensellik iligkisi gozlenmemistir. Yatay kesit
diizeyinde degerlendirildiginde ise yalnizca Kazakistan’da sifir hipotezi reddedilmis diger iilkelerde ise kabul
edilmistir. Bu baglamda Kazakistan’da tarimsal verimlilikten CO-’ye dogru nedensellik tespit edilmistir.

Cizelge 8. Bootstrap panel nedensellik sonuglar 3

Table 8. Bootstrap panel causality results 3

Hy: CO2, ekonomik biiyiimenin nedeni degildir.

Ulkeler Wald istatistigi Bootstrap Kritik Deger

Olasilik Degeri %1 %S5 %10
Azerbaycan 7.695 0.151 19.809 12.539 9.255
Kazakistan 7.789%** 0.006 7.066 4.276 2.718
Kirgizistan 17.708* 0.067 27.987 19.147 15.665
Ozbekistan 5.215% 0.055 9.404 5.440 3.672
Tacikistan 3.364 0.611 23.833 15.441 12.221
Tirkiye 4.349* 0.092 8.499 5.368 4217
Tiirkmenistan 11.506** 0.037 16.125 10.604 8.320

Panel Fisher Istatistik: 37.571%% Olasilik Degeri: 0.001
Not: *** *% %041, %5 ve %10 kritik seviyelerini temsil etmektedir. Kritik degerlere 10.000 bootstrap dongiisii kullanilarak elde edilmistir.

Cizelge 8, CO2, ekonomik biiylimenin nedeni degildir hipotezini arastiran test istatistiklerini gostermektedir.
Panel diizeyinde sifir hipotezi reddedilmistir ve CO-’den ekonomik bilyiimeye dogru nedensellik bulunmustur. Yatay
kesit diizeyinde ise Kazakistan, Kirgizistan, Ozbekistan, Tiirkiye ve Tiirkmenistan’da sifir hipotezi reddedilmistir.
Buna gore bu iilkelerde CO2’den ekonomik biiyliimeye dogru nedensellik tespit edilmistir.

Cizelge 9. Bootstrap panel nedensellik sonuglar: 4

Table 9. Bootstrap panel causality results 4

Hy: Ekonomik biiyiime CO:’nin nedeni degildir.

Ulkeler Wald istatistigi Bootstrap Kritik Deger

Olasilik Degeri %1 %5 %10
Azerbaycan 3.338 0.265 15.516 9.252 6.736
Kazakistan 8.497** 0.044 12.825 8.124 6.184
Kirgizistan 11.302%** 0.021 12.765 7.768 5.149
Ozbekistan 2218 0.640 20.777 13.296 10.004
Tacikistan 2.645 0.703 24.345 16.857 14.018
Tirkiye 6.592%* 0.046 11.647 5.902 3.655
Tiirkmenistan 2.508 0.389 15.781 11.049 8.090

Panel Fisher

Istatistik: 26.274**

Olasilik Degeri: 0.024

Not: *** *% %041, %5 ve %10 kritik seviyelerini temsil etmektedir. Kritik degerlere 10.000 bootstrap dongiisii kullanilarak elde edilmistir.

Dérdiincii model i¢in Cizelge 9’da yer alan istatistikler degerlendirildiginde panel sonuglari bos hipotezi
reddetmekte ve ekonomik biiyiimeden CO:’ye nedenselligin varligini ortaya koymustur. Bu sonuca gore ekonomik
biiylime ve CO: arasinda panel diizeyinde ¢ift yonlii nedensellik tespit edilmistir. Yatay kesit diizeyinde ise Kazakistan,
Kirgizistan ve Tiirkiye’de bos hipotez reddedilmistir. Bu iilkelerde ekonomik biiyiimeden CO-’ye dogru nedenselligin
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varlig1 belirlenmistir. Bu sonuca gore ise yatay kesit diizeyinde bu iilkelerde ekonomik biiyiime ve CO: arasinda ¢ift
yonlii nedensellik tespit edilmistir.

Cizelge 10. Bootstrap panel nedensellik conuglart 5

Table 10. Bootstrap panel causality results 5

Hy: Ekonomik biiyiime tarimsal verimliligin nedeni degildir.

Ulkeler Wald Istatistigi Bootstrap Kritik Deger

Olasilik Degeri %1 %5 %10
Azerbaycan 5.447 0.348 24.555 15.921 11.160
Kazakistan 1.136 0.981 43.488 30.508 24.187
Kirgizistan 10.222 0.381 35.450 25.322 20.423
Ozbekistan 0.718 0.942 28.834 17.717 13.472
Tacikistan 2.707 0.261 24.345 16.857 14.018
Tiirkiye 28.825%%* 0.010 27.670 19.991 16.679
Tiirkmenistan 4.557 0.347 17.394 12.363 9.383
Panel Fisher istatistik: 18.213 Olasilik Degeri: 0.197

Not: *** *% %041, %5 ve %10 kritik seviyelerini temsil etmektedir. Kritik degerlere 10.000 bootstrap dongiisii kullanilarak elde edilmistir.

Istatistiklerden ilk olarak panel diizeyi degerlendirildiginde sifir hipotezi kabul edilmistir ve ekonomik
biliylimeden tarimsal verimlilige dogru herhangi bir nedensellik iliskisi tespit edilememistir. Yatay kesit diizeyinde ise
yalnizca Tiirkiye’de olasilik degeri %5 6nem diizeyinde anlamlidir ve sifir hipotezi reddedilmistir. Dolayistyla sadece
Tiirkiye’de ekonomik biiyiimeden tarimsal verimlilige dogru bir nedensellik bulunmustur.

Cizelge 11. Bootstrap panel nedensellik Ssnuglar1 6

Table 11. Bootstrap panel causality results 6

Hy: Tarimsal verimlilik ekonomik biiyiimenin nedeni degildir.

Ulkeler Wald Istatistigi Bootstrap Kritik Deger

Olasilik Degeri %1 %S5 %10
Azerbaycan 3.462 0.800 31.588 22.048 17.102
Kazakistan 5.399 0.240 20.092 11.729 8.856
Kirgizistan 18.528 0.134 35.202 23.924 20.012
Ozbekistan 6.660 0.125 15.239 9.485 7.231
Tacikistan 4.994* 0.074 9.385 6.069 4.247
Tiirkiye 0.173 0.939 16.696 11.227 8.810
Tiirkmenistan 15.108* 0.083 25.856 17.361 14.223
Panel Fisher istatistik: 21.790% Olasihik Degeri: 0.083

Not: *** *% %041, %5 ve %10 kritik seviyelerini temsil etmektedir. Kritik degerlere 10.000 bootstrap dongiisii kullanilarak elde edilmistir.

Cizelge 11, son modelin istatistiklerini gostermektedir. Panel istatistiklerine gére bos hipotez reddedilmis ve
tarimsal verimlilikten ekonomik bilylimeye dogru nedensellik iliskisi bulunmustur. Yatay kesit diizeyinde ise
Tacikistan ve Tiirkmenistan’da sifir hipotez reddedilmistir. Bu baglamda sadece bu iilkelerde tarimsal verimlilikten
ekonomik biiylimeye bir nedensellik tespit edilmistir.

TARTISMA VE SONUC

Bu ¢alisma, Tiirk Cumhuriyetlerinde (Azerbaycan, Kazakistan, Kirgizistan, Ozbekistan, Tacikistan, Tiirkiye ve
Tilirkmenistan) tarimsal verimlilik, ekonomik biiylime ve karbon emisyonu arasindaki nedensellik iligkisini
incelenmistir. Analiz 1992-2022 donemi yillik verilerine dayanmaktadir. Analizde ilk olarak CD ve homojenite testleri
kullanilmis ve ardindan ikinci nesil birim kok testinin kullanilmasina karar verilmistir. CADF testi degiskenlerin
duraganlik derecelerini arastirmak i¢in kullanilmistir. Ardindan es biitiinlesme testi yapilmistir. Son olarak degiskenler
arasindaki nedensellik iliskisi Konya (2006) nedensellik testi ile aragtirilmigstir. Bu testin avantajlarindan biri ise yatay
kesit diizeyinde sonuglar tiretmesidir. Bu baglamda elde edilen bulgular hem panel hem de yatay kesit diizeyinde
farklilik gostermektedir. Calismada belirlenen hipotezler dogrultusunda yapilan analizler, tarimsal verimlilik,
ekonomik bilyiime ve karbon emisyonu arasindaki nedensellik iligkilerine 151k tutmustur. Bulgular, H;, H, ve Hj
arastirma sorularinin her birine iliskin olarak iliskilerin yonii ve varlig1 hakkinda bilgi saglamaktadir.

Elde edilen bulgulara gore Kazakistan, Tiirkiye ve Tiitkmenistan’da CO:’den tarimsal verimlilige dogru
nedensellik bulunmustur. Buna gore panelin tamami i¢cin CO:’den tarimsal verimlilige dogru bir nedensellik tespit
edilmistir. Panel diizeyinde tarimsal verimlilikten CO:’ye dogru bir nedensellik iliskisi gdzlenmemistir. Yatay kesit
diizeyinde ise yalnizca Kazakistan’da tarimsal verimlilikten CO:’ye dogru nedensellik tespit edilmistir. Elde edilen
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bulgular, Ngarava vd. (2019), Ben Jebli ve Ben Youssef (2019), Ali vd. (2019) ve Cetin vd. (2020) tarafindan yapilan
calismalarin sonuglariyla benzerdir.

Panel diizeyinde CO-’den ekonomik bilyiimeye dogru nedensellik bulunmustur. Yatay kesit diizeyinde ise
Ozbekistan ve Tiirkmenistan’da CO’den ekonomik biiyiimeye dogru nedensellik tespit edilmistir. Bu bulgular, Alam
vd. (2012), Dritsaki ve Dritsaki (2014) ve Obradovié¢ ve Lojanica (2017) tarafindan yapilan ¢aligmalarin sonuglariyla
benzerdir. Dordiincii model igin panel sonucu ekonomik bityiimeden CO-’ye nedenselligin varligini ortaya koymustur.
Yatay kesit diizeyinde ise Kazakistan, Kirgizistan ve Tiirkiye’de ekonomik biiyiime ve CO- arasinda ¢ift yonlii
nedensellik tespit edilmigtir. Elde edilen bulgular, Mirza ve Kanwal (2017) ve Zuhal ve Gocen (2024) tarafindan
yapilan ¢alismalarin sonuglariyla uyumludur.

Besinci modelde panel diizeyinde ekonomik biiyiimeden tarimsal verimlilige dogru herhangi bir nedensellik
iliskisi tespit edilememistir. Yatay kesit diizeyinde ise yalnizca Tiirkiye’de ekonomik biiyiimeden tarimsal verimlilige
dogru bir nedensellik bulunmustur. Elde edilen bulgular, Bashir vd. (2019) tarafindan yapilan ¢alismayla uyumludur.
Son modelde ise panel istatistiklerine gore tarimsal verimlilikten ekonomik biliyiimeye dogru nedensellik iligkisi
bulunmustur. Yatay kesit diizeyinde ise Tacikistan ve Tiirkmenistan’da tarimsal verimlilikten ekonomik biiylimeye bir
nedensellik tespit edilmistir. Bu bulgular, Oyinbo ve Rekwot (2014), Honrao (2016), Urriola Canchari vd. (2018),
Agboola vd. (2022) ve Ding (2022) tarafindan yapilan ¢aligmalarin sonuglariyla benzerdir.

Bu ¢alismada elde edilen bulgularin literatiirdeki birgok dnceki ¢alisma ile benzerlik gostermesi, analiz edilen
iliskilerin genel gecer nitelikte oldugunu ortaya koymaktadir. Ancak mevcut literatiir biiyiik 6lgiide belirli iilke
orneklerine veya sinirli bolgesel analizlere odaklanmigken, bu ¢aligma Tiirk Cumhuriyetleri baglaminda tarimsal
verimlilik, ekonomik biiylime ve karbon emisyonu arasindaki nedensellik iliskisini 1992-2022 dénemi i¢in biitlinciil
bir sekilde ele almasi bakimindan literatiire 6zgiin bir katki saglamaktadir. Bu kapsamda ¢alismanin 6nemi, yalnizca
mevcut bulgular teyit etmesinde degil, ayn1 zamanda gegis ekonomilerinin karakteristik yapilar1 ¢ercevesinde soz
konusu iligkilerin nasil sekillendigine dair yeni bir perspektif sunmasinda yatmaktadir. Boylece, hem literatiirdeki fikir
ayriliklarinin  degerlendirilmesine katki saglanmakta hem de Tirk Cumbhuriyetleri 6zelinde gelecege yonelik
siirdiiriilebilir kalkinma politikalar1 agisindan yol gosterici sonuglar ortaya konulmaktadir.

Nedensellik testi bulgular1 dogrultusunda Kazakistan, Tiirkiye ve Tiirkmenistan'da CO. emisyonlarindan
tarimsal verimlilige dogru nedensellik iligkisi bulunmasi, bu iilkelerde sanayi ve enerji kullanimina bagl tarim
teknolojilerinin artisin1 gosterebilir. CO2 emisyonlarinin artisinda, tarim sektoriinde fosil yakitla ¢alisan makinelerin,
kimyasal giibre kullaniminin ve enerji yogun sulama sistemlerinin yayginlagmasinin etkili oldugu goriilmektedir. Bu
baglamda tarimsal iiretimde yenilenebilir enerji kullaniminin artirilmas: (giines panelleri, biyogaz sistemleri vb.)
yerinde bir uygulama olacaktir. Ayrica karbon yogun girdiler yerine organik tarim ve hassas tarim uygulamalari tesvik
edilmelidir bdylece karbon salinimi azaltilabilecektir. Panel diizeyinde ve bircok iilkede CO:’den ekonomik
biiylimeye dogru nedensellik bulunmasi, bu iilkelerin ekonomik biiyiime siire¢lerinin yiiksek karbon emisyonlu
sektorlere dayali oldugunu gostermektedir. Kazakistan, Kirgizistan, Ozbekistan, Tiirkiye ve Tiirkmenistan gibi
iilkelerde sanayi, enerji ve tarim sektorlerinin fosil yakitlara olan yliksek bagimliligi, ¢evresel siirdiiriilebilirlik
acgisindan Onemli bir risk faktorii olusturmaktadir. Bu dogrultuda ekonomik biiyiimenin karbon emisyonlarina
bagmmliligimni azaltmak icin yenilenebilir enerji kaynaklarina daha fazla yatirim yapilmalidir. Geleneksel iiretim
yontemlerinden yesil biiyiime stratejilerine gegis stireci desteklenmelidir. Ayn1 zamanda yesil teknoloji yatirimlari ise
sanayide karbon yakalama ve depolama teknolojileri yayginlastirilarak biiylimeden kaynakli karbon salinimi en aza
indirilmelidir. Ekonomik biiyiime ve CO- emisyonlar1 arasindaki ¢ift yonlii nedensellik; ekonomik biiytimenin artis
daha fazla enerji talebine yol acarken, bu talep biiyiik dl¢iide karbon yogun kaynaklardan karsilandigi seklinde
yorumlanabilir. Ayn1 zamanda CO: emisyonlarinin artisi, enerjiye dayali biiylimeyi tetikleyerek sanayilesme ve
altyap1 yatirimlarini hizlandirabilir. Dolayistyla ekonomik biiyiimenin gevresel etkilerini en aza indirecek politikalar
desteklenmeli ve tesviklerle bu siire¢ hizlandirilmalidir. Kazakistan, Kirgizistan ve Tiirkiye gibi iilkelerde diisiik
karbonlu sanayilesme politikalari benimsenmelidir. Boylece iilkeler ¢evre dostu biiylime stratejilerini benimseyerek
cevresel kalitelerini artirabilirler. Panel diizeyinde elde edilen bulgular, tarimsal verimlilikten ekonomik biiyiimeye
dogru anlamli bir nedensellik iligkisinin bulundugunu gostermekte; bu da tarimin s6z konusu iilkelerde ekonomik
kalkinmanin temel dinamiklerinden biri oldugunu ortaya koymaktadir. Tacikistan ve Tiirkmenistan gibi iilkelerde
tarimsal verimlilikteki artislar, tarim sektdriiniin istihdam ve ihracat katkisiyla biiyiimeye destek sagladigini isaret
edebilir. Diisiik karbonlu yatirimlara yonelik vergi indirimleri ve finansman destegi saglanmali ve ayrica tarimda
teknoloji kullanimi artirtlmalidir. Ayrica tarimda endiistriyel iiretim verimliligi artirirken ¢evre dostu olmasina 6zen
gosterilmelidir. Karbonsuz biiylime stratejilerini tesvik eden uluslararasi fonlar ve yesil tahvillerden yararlanilmalidir.
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Tiirk Cumbhuriyetleri, ekonomik biiylime siire¢lerinde tarimsal {iretimin énemli bir rol oynadig1, ancak sanayi
ve enerji sektorlerinin de giderek daha fazla 6n plana ¢iktig1 bir ekonomik yapiya sahiptir. Bu iilkelerde tarimsal
verimlilik, ekonomik bilylimenin temel dinamiklerinden biri olarak 6ne ¢ikarken, enerjiye dayali bilylime modelleri
nedeniyle karbon emisyonlart da artmaktadir. Caligmanin bulgulari, CO2 emisyonlari ile ekonomik biiyiime arasinda
¢ift yonlii bir nedensellik oldugunu ve tarimsal verimliligin baz1 iilkelerde ekonomik biiyiimeye katki sagladigini
gostermektedir. Bu sonuglar, Tiirk Cumhuriyetlerinin siirdiiriilebilir biiyiime igin diisiik karbonlu enerji kaynaklarina
yonelmesi ve tarimda yenilik¢i uygulamalar1 benimsemesi gerektigini desteklemektedir.

Gelecek caligmalarda, Tiirk Cumhuriyetleri 6rneginin Otesine gegilerek diger gecis ve gelismekte olan
iilkelerde benzer analizlerin yapilmasi, tarimsal verimlilik, ekonomik biiyiime ve karbon emisyonu arasindaki
nedensellik iligkilerinin bolgesel farkliliklarini daha iyi anlamamiza katki saglayacaktir. Ayrica, daha yiiksek frekansl
veriler, alternatif nedensellik testleri veya panel veri yontemleri kullanilarak analizlerin tekrarlanmasi, bulgularin
saglamligini ve genellenebilirligini artirabilir. Bu tiir caligmalar, politika yapicilar i¢in hem ekonomik biiylime hem
de cevresel siirdiiriilebilirlik agisindan yol gosterici bilgiler sunabilir.

Aragtirmacilarin Katki Oram Beyan Ozeti
Yazarlar makaleye esit oranda katki saglamig olduklarini ve intihal yapmadiklarini beyan eder.
Cikar Catismasi

Bu ¢alismada yazarlar arasinda ¢ikar ¢atismasi bulunmamaktadir.
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Abstract

Purpose: This study aimed to analyze the factors affecting the decision of small and micro community
enterprises (SMCEs) in Sakon Nakhon Province, Thailand, to engage in online product marketing.

Design/Methodology/Approach: A structured questionnaire was distributed to 360 SMCEs across 18
districts in 2024 to collect empirical data. The survey data were analyzed via 12 variables (gender, age,
education, experience, marketing training, attitude, group size, product variety, product type, marketing
budget, distance, and technology equipment) using descriptive statistics and binary logistic regression.

Findings: Approximately 66% of the SMCEs marketed their products using online and offline channels, with
the majority selecting social media platforms (Facebook and Line) as key channels and the minority using e-
marketplaces (Shopee and Lazada). Group management experience, group leader attitude, product variety,
product type, marketing budget, and distance from the shipping company proved to be the statistical factors
influencing the decision to sell products online.

Originality/Value: This study informs the development of targeted online marketing strategies that cater to
diverse target groups’ product attributes and resources. Furthermore, the elicited outcomes can assist in
formulating policies or establishing training that strengthens farmer groups’ potential to enhance their
competitiveness in the agricultural market. Small-scale entrepreneurs can enhance their competitiveness in
online markets with the strategic decision-making information derived from this study.

Keywords: Agribusiness, agricultural products, e-marketplaces, Online marketing, social media.

Tayland'daki kiiciik ve mikro topluluk isletmeleri arasinda ¢cevrimici pazarlama
kanali seciminin belirleyicileri

Ozet

Amag: Bu arastirmanin amaci, Tayland'm Sakon Nakhon Eyaletindeki mikro, kii¢iik ve orta 6lgekli
isletmelerin (KOBI) irinlerini ¢evrimi¢i pazarlamaya yonelik kararlarini etkileyen belirleyicileri
incelemektir.

Tasarim/Metodoloji/Yaklasim: Veriler 2024 yilinda 18 ilgede 360 KOBI'ye yapilandirilmis bir anket
uygulanarak toplanmustir. Verileri analiz etmek i¢in tanmimlayici istatistikler ve ikili lojistik regresyon.
Analizde toplam cinsiyet, yas, egitim, deneyim, pazarlama egitimi, tutum, grup Uyeleri, {iriin ¢esitliligi, iriin
tipi, pazarlama biitgesi, mesafe ve teknoloji ekipmani olarak 12 degisken kullanilmustir.

Bulgular: SMCE'lerin %66'sinin iriinlerini hem ¢evrimigi hem de ¢evrimdisi kanallar araciligiyla
pazarladifmi ortaya. Cogunluk, birincil kanallar1 olarak Facebook ve Line gibi sosyal medya platformlarim
tercih etti, ancak azmlik bir grup Shopee ve Lazada gibi e-pazar yerlerini. Uriinleri ¢evrimigi satma kararini
etkileyen istatistiksel faktorler, grup yonetimi deneyimi, grup liderinin tutumu, tirlin ¢esitliligi, tiriin tiird,
pazarlama biitcesi ve nakliye sirketine olan uzaklik olarak ortaya konmustur.

Ozgiinliik/Deger: Bu ¢alisma, her hedef grubun iiriin 6zellikleri ve kaynaklarina uygun gevrimigi pazarlama
stratejileri gelistirmek i¢in ig¢goriiler sunar. Ayrica, ¢ift¢i gruplarinin tarimsal iiriin pazarlarindaki rekabet
giiclerini artirma potansiyellerini gii¢lendirmek icin politikalar belirlemek veya egitimler diizenlemek igin de
kullanilabilir. Ayrica, kiigiik 6lgekli girisimcilere ¢evrimigi pazarlardaki rekabet giiglerini artirmak igin
stratejik karar alma bilgileri saglar.

Anahtar Kelimeler: Tarimsal isletme, tarimsal tiriinler, e-pazaryerleri, ¢evrimigi pazarlama, sosyal media.
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INTRODUCTION

Farmer groups play a pivotal role in their members and communities. Given their high bargaining power to
acquire resources at a lower cost or to sell products at a fair price, farmer organizations possess prove beneficial in
increasing farmers’ competitiveness in the marketplace (Vedasri and Mishra, 2022). Members intending to reduce
production costs are encouraged to interchange resources (Abdul-Rahaman and Abdulai, 2020), as well as disseminate
knowledge, experiences, and robust agricultural techniques (Kasmawati et al., 2023; Cholisoh, 2023). Furthermore,
they collaborate to navigate challenges and establish networks among farmer collectives across diverse regions (Irwan,
2024). The Thai government has implemented a policy to facilitate farmers’ establishment of small and medium-sized
enterprises (SMCEs) to enhance their capabilities, amplify their impact, as well as extend their knowledge and skills
in production, processing, and marketing for the sustainable development of the rural economy and society. Thailand
recorded 83,553 registered SMCEs across all provinces in 2022 (Community Enterprise Promotion Division, 2023).

Farmers’ access to marketplaces is a key determinant of agriculture sustainability and advancement,
specifically in the wake of rapid technological and market shifts. Such accessibility is key to enhancing their
competitiveness and revenue (Ma and Gong, 2024). Farmers who adopt online marketing increases market
effectiveness (Setiadi et al., 2020) by reducing operational expenses (Qiu et al., 2024), eliminating intermediaries,
establishing greater pricing, all of which increase revenue (Zhang et al., 2024), and customer access (Lumentah et al.,
2024; Song, 2023). Hence, online marketplaces are a significant way for small-scale farmers to engage with larger
markets, determine new opportunities, and sustainably advance the agricultural domain. The Electronic Transactions
Development Agency (2024) in Thailand reported that the e-commerce value reached $164,454 million USD in 2022,
with the business-to-consumer (B2C), business-to-business (B2B), and business-to-government (B2G) segments
accounting for 51.70%, 37.8%, and 10.5%, respectively. The main online sales channel constitutes the e-marketplace,
followed by the company’s website or application and social media.

For example, the Thai government has implemented a strategic policy that integrates agricultural small and
medium-sized enterprises (SMEs) into online markets to equip producers with the requisite knowledge and skills for
e-commerce and create additional revenue streams. The focus is on supporting SMEs to add value to their agricultural
goods and facilitate their online distribution, both of which promotes farmers’ transition from primary producers to
agricultural entrepreneurs (Office of the National Economic and Social Development Council, 2018).

A consistent upward trend in Thailand’s online agricultural trade contextualizes this policy intervention,
particularly since the onset of the COVID-19 pandemic. Reaching an estimated USD 38.33 million in 2023, the
transaction value denotes significant market expansion (Department of Agricultural Extension, 2024). Nonetheless,
the adoption rates are not uniform despite the government’s initiative in encouraging farmer collectives to utilize
online platforms for product marketing. Certain farmer groups struggle to adapt to online marketing channels, possibly
due to variations in individual circumstances, digital literacy, and established operational practices.

Studies on personal factors and business factors, which significantly influence farmers’ decisions to sell their
products via online platforms, are presented below under two headings:

e Personal factors: These aspects significantly impact farmers’ decisions to adopt online marketplaces in
terms of demographic characteristics, gender, age, education, psychological factors, attitudes, socioeconomic
characteristics, experience, and training. Following Triatmojo et al. (2024) and Yap et al. (2023), female farmers are
more driven to adopt technology and reflect enhanced decision-making authority regarding the use of mobile
applications for digital marketing compared to their male counterparts. Thakur et al. (2023), Zhu et al. (2022), and
Jitmun and Kuwornu (2019) also highlighted age as a factor influencing decision adoption. As older and more
experienced farmers tend to utilize numerous distribution channels, age positively influences market channel selection.
Nthiga et al. (2024) and Kaur and Thapar (2019) highlighted the significant influence of age, farming experience, and
educational attainment on marketing channel participation and selection. Moreover, highly-educated farmers are more
inclined to participate in e-commerce (Rathwa et al., 2024; Triatmojo et al., 2024; Liu et al., 2021). Akudugu et al.
(2023), Yap et al. (2023), and Kaur and Thapar (2019) denoted a negative correlation between farmers’ age and
experience, as well as their utilization of digital platforms. In line with Su et al. (2021), training centered on e-
commerce competencies and digital financial literacy can substantially enhance farmers’ engagement in digital
markets. Farmers with favorable attitudes toward digital platforms are more driven to adopt these technologies
(Yamini et al., 2024). On another note, producers who are aware of the potential for enhanced income and market

406



Determinants of online marketing channel choice among small and micro community enterprises in Thailand

access via digital channels tend to reflect positive attitudes toward online sales (Zhang et al., 2024). These findings
suggest the influence of personal factors on farmers’ decisions to engage with e-commerce platforms.

e Business factors influence farmers’ adoption and selection of online marketing platforms. A key factor
influencing online marketing platform selection is farmer group size. In addition to having increased market access,
large farmer groups are better equipped to manage the high product volumes necessary for serving a wide customer
base via e-commerce (Song et al., 2024; Thakur et al., 2023; Lee et al., 2020). Product attributes are crucial for
successfully penetrating into online markets. Product variety and type (fresh and processed produce are factors that
substantially influence the entry into online markets and fulfilment of diverse consumer needs (Sorkun, 2019).
Agricultural goods suitability for online channels also depends on its physical characteristics. For example, product
types with a longer shelf life (processed goods) are better adapted to the logistical timelines of e-commerce than
highly-perishable, fresh produce (Zheng et al., 2019; Huang, 2022). Marketing budget allocation is integral for
producers to make more informed decisions by predicting market responses and optimizing financial resources (Zhao
et al., 2019). Parallel to Nthiga et al. (2024), distance to the market significantly affects farmers’ participation and
choice of marketing channels due to high logistics costs. Reducing these transactional costs could increase farmer
engagement in e-commerce (Song et al., 2024). Moreover, communication technologies plays a pivotal role in
encouraging farmers to adopt e-commerce. These tools facilitate the transactions inherent in e-commerce and,
subsequently, promote its adoption among farmers (Su et al., 2021).

Thai farmer groups or SMCEs’ adoption of online marketing platforms remains incongruent despite significant
government support and a rapidly growing e-commerce market in the country. In this context, disparate digital literacy,
varied operational practices, and high logistics costs are recognized as key barriers. A sound understanding of the
factors influencing this inconsistent uptake is necessary to bridge the existing literature gap, which is underlined by
the contradictory findings on the role of age and experience. While some studies suggested a positive relationship
with different marketing channel use (Thakur et al., 2023; Zhu et al., 2022), others identified a negative relationship
with digital platform adoption (Akudugu et al., 2023; Yap et al., 2023). The lack of an integrated model assessing the
interactive and prioritized effects of personal factors against business factors fails to advance the understanding of the
adoption process. As such, these contradictions require further examination in the context of Thai SMCEs to establish
a more comprehensive framework for assessing the relationship between the predicting determinants and e-commerce
adoption among farmer groups.

The present study identified the factors affecting SMCEs’ choice of online market channels in terms of (i)
gender, which may influence the decision to use digital marketing applications; (ii) training, which promotes farmers’
participation in digital markets; (iii) positive attitudes, which influence readiness to adopt digital platform
technologies; (iv) agricultural product types, which may influence the success of online sales; (v) marketing budget
allocation, which influences decision-making on appropriate marketing channels; and (vi) communication technology
readiness, which is a factor driving farmers to increasingly use e-commerce. Binary logistic regression served as the
primary data analysis method. Fundamentally, the outcomes elicited by examining the specific factors influencing
farmers’ selection of marketing channel could facilitate policymakers, agricultural extension staff, and marketers to
promote sustainable agricultural development.

MATERIAL AND METHODS

Study area

Figure 1 depicts Sakon Nakhon Province, (study area), which is located in Northeastern Thailand. Most of the
inhabitants in this province are engaged in agricultural activities. Furthermore, 2,664 SMCEs are scattered across the
districts. The 2023 Sakon Nakhon Provincial Office assessment regarding SMCEs’ agricultural marketing potential
in Sakon Nakhon Province called for these enterprises to broaden and diversify their market reach and marketing
channels, respectively. The Thai government has implemented a policy to enhance agricultural product marketing.
This initiative underscores the development of marketing channels (particularly online platforms) to promote SMCEs’
growth as agricultural entrepreneurs in the region by integrating production and marketing systems (Sakon Nakhon
Provincial Office, 2023).
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Figure 1. Map of the research location, Sakon Nakhon province, Thailand
Source: Wikimedia Commons (2025)

Sampling procedures and data collection

The target population encompassed 2,664 SMCEs in Sakon Nakhon Province. Notably, the sample size was
determined at a 95% confidence level based on Yamane’s formula (Yamane, 1973). The equation is expressed as
follows:

N
" 1+ Ne?
Where;
n = the sample size;
N = the population of the study;
e = the margin of error in the calculation, e = 0.05, based on the research conditions.

n

The study respondents entailed 348 SMCEs. To enhance analysis precision, the sample size was increased by
12 additional groups, yielding a total of 360 samples. The respondents, consisting of 20 groups in each of the 18
districts of Sakon Nakhon Province, were selected via multi-stage cluster sampling. Targeted purposive sampling was
employed to identify the SMCEs engaged in agricultural production. In terms of logistic regression analysis, the
sample size (n) should be a minimum of 30 times the number of predictive variables (n > 30P), with P representing
the predictive variable (Vanichbuncha, 2012). The number of predictive variables under study should not exceed 12.

Research instrument

A structured questionnaire was employed to collect primary data. The ethical approval for these forms was
obtained from The Ethical Committee of the Sakon Nakhon Rajabhat University on 27 February 2024. The survey
was developed using the secondary data derived from relevant literature review. To ensure content consistency and
reliability, the questions were revised through the following methods:

(1) The item objective congruence index (IOC) was employed for content validity assessment, with three
experts evaluating the alignment between the questions and objectives (Rovinelli and Hambleton, 1977). The equation
is expressed as follows:
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_1R
Y
Where;
IOC = the item objective congruence index;

R = the score that experts rate;
N = is the number of experts.

10C

(2) Reliability test with Cronbach’s alpha coefficient: the revised questionnaire was subjected to a pilot study
involving 30 non-sample research populations to analyze instrument reliability (Cronbach, 1951). The equation is
expressed as follows:

k Y S?
o =——7|1——7—
k-1 S?
Where;
o = Cronbach’s alpha;
K = the number of test items;
Y. S# = the sum of the items' variance;
SZ = the variance of the total score.

The IOC values (0.66 to 1.00), exceeded the acceptable minimum threshold of 0.50 (Turner and Carlson, 2003),
thus validating alignment with the research objectives. In this study, Cronbach’s alpha value of 0.95 met the criteria
of 0.6 < a < 0.7 (acceptable reliability), 0.7 < a < 0.9 (good reliability), and a > 0.9 (excellent reliability) (Streiner,
2003). Following this criterion, Cronbach’s alpha value proved to be excellent.

Methods of data analysis

The survey data were subjected to both inferential (binary logistic regression) and descriptive (frequency,
mean, and percentage) analysis to describe the SMCE leaders’ demographic characteristics and determine the
relationship between explanatory and dependent variables, respectively. Statistical Package for Social Sciences
(SPSS) version 29 and Microsoft Excel were the analytical tools employed.

A binary logistic regression model was employed to examine the factors influencing SMCEs’ selection of
online marketing channels. This statistical method is appropriate for delineating the relationship between predictor
variables and a binary outcome, which predict the probability of an event occurring. The dependent variable (y) proved
dichotomous, defined as y = 1 (selection of an online marketing channel) and y = 0 (non-selection of an online
marketing channel) (Vanichbuncha, 2017). Denoted as Bo, B1, B2, ..., and Pi2, the estimated coefficients measured the
relationship between each predictor variable and log-odds of the dependent variable. Table 1 details the independent
variables under study. The following equation mathematically specifies the logistic regression model:

Y

In (Y) = ln(ﬁ) = Bo+ BiX; + BoXa+o... + BoXa 1

The study model is specified as follows:

Y =Bo +B1 X5 + By Xo +B35 X5 + By Xyt Bs Xs + BeXe + B7X7 +B5Xs +B9Xo +B10X10 +B11 Xi1 +B12 X12 2
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Table 1. Independent variables measurement and working hypothesis

Variables Description Measurement/code Expected sig.
Y: COM, Choice of Online Choice of SMCEs’ Online Marketing 1 = ghoose to use online
. Channels marketing channels
Marketing Channels _ .
0 = otherwise
, 1 = male
Xi: GEN, Gender Gender of SMCE's leader B +ve
0 = female
X,: AGE, Age Age of SMCE leader years +ve / -ve
X;: EDU, Education The education level of SMCE leader 1 = Bachelor’s degree or higher tve
0 = Below Bachelor’s degree
. . Experience in group management of Years
X4 EXP, Experience SMCE Jeader +ve /-ve
Xs : MAR-T, Marketing Number of times attended marketing Times +ve
training training of SMCE leader
X, : ATT, Attitude The level of positive attitude of SMCE  Percentage tve
members
X; : MEM, Group size Number of SMCE members People +ve
Xz : PRO-V, Product variety ~ Product variety of SMCEs (1) :lmt;),;ithan I'type +ve
1 = processed
: - +
B9 : PRO-T, Product type Product type of SMCEs 0 = unprocessed ve
Xio : MAR-B, Marketing . 1 = set a market budget
. +
budget Marketing budget of SMCEs 0 = no marketing budget set ve
Xi; : DIS, Distance Distance to the shipping company kilometers -ve
X1 .: TEC-E, Technology Technology equipment of SMCEs ! j more than 1 type +ve
equipment 0=1type
Note: +ve is the expectation for the positive relationship, and -ve is the expectation for the negative relationship.
RESULTS AND DISCUSSION
Respondent profile

Table 2 presents a summary of the SMCE leaders’ demographic characteristics, which indicate a predominance
of female (60.83%) compared to male (39.17%) leaders. The most represented age ranged between 51 and 60 years
(45.28%), with an average age of 52. Regarding education, the most common level of completion was upper-
secondary (28.89%. These demographic findings coincide with the broader profile of small-scale farmers in Thailand.
A 2021/2022 survey by the Agricultural Land Reform Office (2023) reported that the agricultural sector is also female-
dominated, with a comparable average age of 51 for laborers and a general education of primary and secondary school.
In terms of the management experience within the SMCE group, most of the respondents (48.33%) had six to 10 years
of experience with an average experience of 10 years.The leaders demonstrated high engagement with modern
communication and continuous learning. A significant majority (92.22%) utilized social media on a daily basis and
attended an average of three to four marketing training courses per year.

Table 2. Respondent profile

Variables Groups Frequency Percentage
(n=360) (%)

Gender Male 141 39.17
Female 219 60.83

Age (years) <40 35 9.72
41-50 110 30.56

51-60 163 45.28

> 60 52 14.44

Education Level Primary School 97 26.95
Lower-secondary 79 21.94

Upper-secondary 104 28.89

High Vocational Certificate 32 8.89

Bachelor’s Degree 39 10.83

Master’s Degree 9 2.50

<5 81 22.50

Experience in group management (years) 6-10 174 48.33
11-15 79 21.95

> 15 26 7.22

Never 28 7.78

. s . 1-2 124 34.44

Attended marketing training in the past year (times) 3.4 168 46.67
>4 40 11.11
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Business information of SMCEs

Table 3 details the SMCEs’ business. On average, these enterprises consisted of 23 members. The product
offerings were diverse (60.28%), with a focus on processed products (64.17%).Most of the SMCEs (86.39%) engaged
in online commerce operated without a dedicated digital marketing budget, and situated four to six kilometers from
the nearest transportation provider.

With regard to technological infrastructure, 96.11% of the sample SMCEs had access to a stable internet
connection, with mobile phones being the preferred device for online sales. This finding corroborates research from
the Office of Agricultural Economics, wherein 91.50% of farmers own smartphones for communication, accessing
agricultural information, and commercial activities. Nevertheless, the high cost of mobile devices can limit the
effectiveness of online platforms for this demographic segment (Bureau of Agricultural Economic Research, 2023).

Table 3. Business information of SMCEs

Variables Groups Frequency Percentage
(n =360) (%)
Members (people) <10 38 10.56
11-20 134 37.22
21-30 125 34.72
> 40 63 17.50
Mean 23
Product variety 1 type 143 39.72
More than 1 type 217 60.28
Product type Processed 231 64.17
Unprocessed 129 35.83
Marketing budget Set a market budget 49 13.61
No marketing budget set 311 86.39
Distance to shipping <3 40 11.11
company (kilometers) 4-6 179 49.72
7-9 60 16.67
>9 81 22.50
Technology equipment 1 type 292 81.11
More than 1 type 68 18.89
Stable internet access 346 96.11

Internet access Unstable internet access 14 3.89

Attitudes of SMCE leader in selecting online marketing channels

For factor analysis, the goodness-of-fit measures of the data were assessed using the Kaiser-Meyer-Olkin
(KMO) measure of sampling adequacy and Bartlett’s test of sphericity. The KMO value of 0.96 indicates excellent
sampling adequacy (Kaiser, 1974). With a Chi-Square value of 4015.31, Bartlett’s test proved significant. The p-value
was equal to 0.000 at the 95% confidence level, indicating the high correlation of the variables in the factor model.
Overall, the study data proved appropriate for factor analysis (see Table 4).

Table 4. KMO and Bartlett’s test

Test Value
Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.96
Bartlett’s Test of Sphericity Approx .Chi-Square 4015.31
df 78
Sig. 0.000

Table 5 highlights the factor analysis outcomes. Specifically, principal components analysis (PCA) was
conducted to identify the factors underpinning the selection of online marketing channels. Varimax rotation was
employed, with component inclusion determined based on two criteria: (i) factors required an eigenvalue exceeding
1.0, and (ii) individual items needed a factor loading above 0.50 to be retained (Hair et al., 2018). The analysis yielded
a single-component solution accounting for 67.07% of the total variance, with an initial eigenvalue of 8.72. This
component consisted of 13 items, with all the factor loadings falling within a strong range of 0.70 to 0.86. The result
suggests the presence of a single construct, which can be interpreted as the influence of “attitude” on channel selection
by SMCEs. Reliability analysis was performed to assess the measurement scale’s internal consistency. The rule of
thumb for Cronbach’s alpha is presented as follows: a > 0.9 is excellent, 0.8 < a < 0.9 is very good, 0.7 < o < 0.8 is
good, 0.6 < a < 0.7 is acceptable, 0.5 < a < 0.6 is poor, and o < 0.5 is unacceptable (Streiner, 2003). In this study,
Cronbach’s alpha value of 0.95 indicates that the items’ measurement demonstrates excellent reliability.
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Table 5. Attitudes toward selecting online marketing channels

. Factor
Attitudes Loadings
Intellectual attitude
1. I think online marketing channels can help increase the efficiency of a business’s marketing efforts. 0.77
2. I think selling products through online marketing channels helps businesses succeed faster. 0.82
3. I think selling products through online marketing channels makes businesses more competitive. 0.84
4. I think using social media such as Facebook, Instagram, and Line is easy. 0.78
5. I think using e-marketplaces like Shopee, Lazada, and TikTok Shop is easy. 0.79
Affective attitude
6. 1 like selling products through online marketing channels. 0.81
7. 1 feel that online marketing channels will allow me to sell more products. 0.83
8. I feel that online marketing channels will make it easier for me to reach my customers. 0.84
9. 1 feel that online marketing channels provide more convenience for customers. 0.86
10. I feel confident in paying for products through online marketing channels. 0.70
Behavioral attitude
11. I intend to sell my products through online marketing channels. 0.82
12. I plan to add online channels to sell my products. 0.87
13. I have been searching for online marketing information to find a way to sell my products. 0.84

Eigenvalues 8.72

Percentage of variance explained 67.07

Cronbach’s alpha 0.95

marketing channels.

bolF : T, R a4 . - Ceee— o)
I have been searching for online marketing information to find a way to sell my products §4.72

; —
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I intend to sell my products through online marketing channels 85.5

I feel confident in paying for products through online marketing channels e e
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Figure 2. Attitudes of SMCE leaders toward choosing online marketing channels
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Figure 2 depicts SMCE leaders’ attitudes regarding the selection of online marketing channels. With 91% of
the respondents believing that online marketing channels offer greater customer convenience, a strong positive
perception of the benefits were established in this study. From the respondents’ perspective, online marketing
platforms could broaden customer outreach (90.5%) and increase product sales (88.33%). This finding aligns with
Praneeth et al. (2023), who revealed that farmers in India access broader markets and achieve competitive pricing by
leveraging online platforms. Similarly, Yeo and Keske (2024) highlighted increased sales and profitability as
perceived economic advantages that significantly catalyze farmers’ adoption of online transactions. Conversely, the
lowest level of positive sentiment (78.56%) was observed for confidence in online purchasing security. This
apprehension corroborates He et al. (2024) and Dongsheng and Yulian (2021), who indicated that concerns about
financial loss and data security breaches are perceived risks that can hamper the producers’ adoption of online

1% Positive

In analyzing the SMCEs’ marketing channels, a majority of them (66%) employed a hybrid of offline and
online distribution channels. The remaining 34% wholly depended on offline methods (see Figure 3). The diverse
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offline channels entailed direct sales to consumers via shopfronts or at the farm, sales to third-party merchants, sales
at exhibition booths, consignment to souvenir shops or acquaintances’ establishments, participation in community
markets, and sales through contract companies.

In terms of online channels, SMCEs showed a distinct preference for using social media platforms over e-
marketplaces (see Figure 4). Facebook proved to be the dominant platform for product sales (35%), followed by Line
(26%). With Shopee and Lazada accounting for 16% and 13% of online sales, respectively, activity on e-marketplaces
was lower. The SMCEs prefer selling their products on social media platforms (particularly Facebook) due to their
high familiarity and ease of use. Regardless, this preference misaligns with the Electronic Transactions Development
Agency’s (2024) report on broader consumer behavior trends, in which most retail and wholesale enterprises’
purchases mainly occur on e-marketplace platforms.Based on this disconnect, smallholder farmers experience
limitations in their market reach and sales effectiveness due to difficulties in adapting to the accessible online sales
channels favored by purchasers.

In evaluating operational efficiency by revenue, SMCEs that utilized online and offline distribution channels
earned an average annual revenue of USD 10,708. Conversely, SMCEs exclusively relying on offline channels
generated an average annual revenue of USD 8,450 (exchange rate: USD 1 = 32.83 THB). These results highlight a
positive association between online sales channel adoption and increased enterprise revenue.

Figure 3. SMCE marketing channels

sFacebook (237 answers)

Lazada

(13%) nLine (176 answers)

uInstagram (6 answers)

» YouTube (35 answers)
TikTok Shop (29 answers)
Shopee (104 answers)

Lazada (83 answers)

Instagram
(1%)

Figure 4. SMCE online marketing channels
Factors influencing SMCESs’ choice of online marketing

A binary logistic regression analysis was employed to identify the key determinants influencing SMCEs’
selection of online marketing channels through the enter method.The model’s suitability and predictive power were
assessed via several diagnostic tests, while its goodness-of-fit was evaluated using the Hosmer and Lemeshow test.
The non-significant result (X? = 8.110, p > 0.05) confirms that the model’s predictions align well with the observed
data, denoting a suitable model fit (see Table 6). Pseudo R-squared values were used to assess the model’s explanatory
power. Resultantly, the independent variables accounted for between 41.8% (Cox and Snell R?) and 57.9%
(Nagelkerke R?) of the variance in the dependent variable. The overall model accurately classified 85.8% of the cases
regarding the selection of online marketing channels, thus demonstrating high predictive power (see Table 7).
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Table 6. Hosmer and Lemeshow test

Test Chi-Square df  Sig.
Goodness of fit 8.110 8 0423
Table 7. Pseudo R-square and predicted result
Test Value

Cox & Snell R-square  0.418
Nagelkerke R-square 0.579
Percentage Correct 85.80

Table 8 presents the binary logistic regression analysis results. Group management experience, the group leader
attitude toward selecting online marketing channels, product variety, product type, the available marketing budget,
and online marketing channel selection were the model’s six factors significantly predicting SMCEs’ selection of
online marketing channels. These results are elaborated on in the subsequent description and analysis.

Experience in group management significantly influenced SMCEs’ selection of online distribution channels (3
=0.135, P < 0.01, Odds ratio = 1.144). Based on the odds ratio of 1.144, the odds of an SMCE leader selecting an
online marketing channel for each additional year of management experience increased by a factor of 1.144. Leaders
with greater experience may demonstrate superior capabilities in areas critical for e-commerce: maintaining product
quality, achieving standardization, and executing diversified marketing strategies. Following Chiv et al.(2020), a
significant relationship was identified between farmers’experience and their choice of marketing channels.
Experienced farmers often increase their income and profitability by selecting direct marketing methods.

The SMCE leader attitudes regarding the selection of online marketing channels proved to be statistically
significant (f = 0.035, P < 0.05, Odds ratio = 1.036). Based on the positive coefficient, SMCEs leaders with more
favorable attitudes toward online marketing channels tend to adopt these channels for product distribution. The odds
of selecting an online channel increased by a factor of 1.036 for each unit increase in the positive attitude score. A
positive mindset seeks new opportunities by effectively navigating challenging issues and situations. While online
distribution offers significant potential for sales growth, it requires gaining knowledge and resolving diverse
challenges: technological utilization, online platform navigation, and logistical issues related to product shipping.
Entrepreneurs with a positive outlook are more driven to view these challenges as growth opportunities, with a focus
on the potential for enhanced income rather than the associated difficulties. Following Yamini et al. (2024) and Zhang
et al.(2024), farmers with favorable attitudes toward digital platforms are more likely to adopt such technologies,
especially when users perceive clear benefits related to increased income and expanded market access.

Product variety significantly, negatively influenced SMCEs’ adoption of online marketing channels (f = -
1.061, P < 0.01, Odds ratio = 0.346). Based on the odds ratio of 0.346, enterprises with a broader product range are
less likely to use online marketing platforms. A singular product enables SMCEs to focus their entire digital marketing
budget and efforts on one product and target audience. This result contradicts the findings of Sorkun (2019), who
highlighted the need for various products to effectively penetrate and adopt the online market, improve consumer
satisfaction, and build loyalty. The current findings align with Keller (2001), in which a diverse product requires
segmented marketing campaigns for various product lines. This may diminish the overall impact and elevate customer
acquisition costs for each category. Based on this study, providing a limited product variety assists SMCEs in adopting
and managing online marketing channels.

Product type significantly predicted online channel adoption (B = 2.837, P < 0.01, Odds ratio = 17.060).
Following the odds ratio, SMCEs offering processed products were 17.06 times more likely to utilize online marketing
channels than those selling fresh products. Processed products with a longer shelf life facilitate shipping and are
appropriate for online sales. Furthermore, processed items provided greater opportunities for market differentiation.
The sample enterprises can highlight specific attributes (use of traditional knowledge, community-based production
methods, health benefits, or sustainable sourcing) to add value and create a unique brand identity. These findings
corroborate Zheng et al. (2019), who revealed product processing and shelf life as critical factors for suitability in
online distribution channels. Huang (2022) added that product category influences online sales success. Due to
reduced operating costs and waste, dried and processed agricultural products are expected to yield a higher income
than fresh products.

Marketing budget allocation significantly predicted SMCEs’ online channel selection (f = 3.194, P < 0.01,
Odds ratio = 24.393). Based on the analysis, enterprises with a designated marketing budget were 24.393 times more
likely to sell products through online marketing channels compared to those without a formal marketing budget
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allocation. This finding underscores the critical role of financial planning in digital transformation. As different online
platforms involve varying costs and potential returns, a marketing budget must be established to make strategic
decisions on channel selection. Digital advertising campaigns, inventory management systems, and the costs of hiring
graphic designers or agencies to produce professional content fall under these expenditures. This result aligns with
Zhao et al. (2019), who claimed that allocating marketing budgets assists small businesses in making smart
decisions.Enterprises that plan these expenditures can better anticipate market dynamics and optimize their financial
resource distribution for maximum impact.

Distance from the shipping company provider proved to be a statistically significant factor influencing its
adoption of online marketing channels (B = -0.128, P < 0.01, Odds ratio = 0.880). With an odds ratio of 0.880, the
current analysis revealed a negative relationship. The likelihood of an SMCE selecting online sales channels decreased
by 12% for each one-kilometer increase in distance from a shipping company. Essentially, logistical costs and
operational policies significantly influenced this relationship. While many shipping companies offered their clients
complimentary product collection, a maximum distance and a minimum order value often constrained these services.
An SMCE that is located outside the designated service area or fails to meet the order threshold may incur additional
collection fees or be required to deliver its products to the shipping depot, thus increasing costs and logistical
complexity.The study findings corroborate that of Nwafor (2021), who identified distance to market as a key factor
influencing smallholder farmers’ marketing channel selection in South Africa. Likewise, Nthiga et al.(2024) implied
that proximity to market strongly influences marketing channel participation and selection. Elevated logistics costs
pose a key barrier for farmers, particularly those situated at considerable distances from the shipping firm.

Table 8. Binary logistic regression results of factors influencing SMCEs’ choice of online marketing channels

Variables Coefficient Standard error Wald P-value  Odd ratio

GEN 0.551 0.354 2.423 0.120 1.736
AGE 0.026 0.021 1.556 0.212 1.027
EDU 0.658 0.486 1.838 0.175 1.932
EXP 0.135 0.044 9.324  0.002** 1.144
TRAIN -0.043 0.127 0.113 0.737 0.958
ATT 0.035 0.016 5.060 0.024* 1.036
MEM -0.002 0.010 0.032 0.858 0.998
PRO-V -1.061 0.384 7.624  0.006** 0.346
PRO-T 2.837 0355  63.956  0.000** 17.060
MAR-B 3.194 0.807 15.683  0.000** 24.393
DIS -0.128 0.039  10.659 0.001** 0.880
TEC-E 0.816 0.500 2.662 0.103 2.262
Constant -5.510 1.778 9.606 0.002 0.004

Notes: * significant at p < 0.05;** significant at p <0.01.

CONCLUSION AND RECOMMENDATIONS

This study investigated the key factors influencing the SMCEs’ selection of online marketing channels via
binary logistic regression analysis. Based on the elicited findings, a combination of personal factors and business
factors influenced the adoption of online marketing channels. Regarding the personal factor, SMCE leaders with
greater management experience and more positive attitudes toward e-commerce were more likely to utilize online
platforms. Business characteristics also played a crucial role. Product variety was found to be a significant negative
predictor, with SMCEs offering a single product type being more inclined to adopt online channels. Furthermore,
firms selling processed products tended to engage more in online marketing than those selling fresh goods. A higher
marketing budget and a closer distance to a shipping services provider were both positively and significantly
associated with online marketing channel selection. Notwithstanding, one finding on product variety contradicted past
works. Sorkun (2019) argued that diverse product variety enhances consumer satisfaction and loyalty by addressing
mixed customer demands, thus encouraging a move to online platforms. This inconsistency could be attributed to the
principle of resource allocation under constrained conditions. These enterprises may operate with a limited marketing
budget. Consequently, making a smaller, focused product variety is more manageable for the marketing budget.

The present study proposed policy and strategic recommendations to foster the growth of online marketing
among SMCEs, particularly those in the agricultural sector: (i) enhance the management experience and foster positive
attitudes toward online marketing channels via training on strategic management, digital marketing, and the use of
online platforms, as well as establish a consulting team to provide ongoing support; (ii) encourage SMCE:s to shift
from raw to processed goods through workshops and resources for agricultural product processing to add value, extend
product shelf-life, and standardize products, rendering them more suitable for the logistical demands of online sales;
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(ii1) provide eligible SMCEs with targeted financial assistance or subsidies to mitigate the initial barrier of inadequate
marketing budgets, invest in essential online promotional activities, and gain initial market traction; and (iv) develop
logistics systems and distribution points in communities by establishing community-level distribution points to shorten
transport times, reduce product damage, and increase efficiency in online product delivery.

Theoretical and practical implications

Regarding the theoretical implications, this study contributes to and refines existing models of technology
adoption and strategic choice for SMCEs. The emphasis is on the interplay of personal factors (managerial skill and
attitude), firm strategy (product characteristics and value-added processing), and external factors (internet and logistics
infrastructure). Based on past literature, the most significant theoretical contribution lies in the challenge presented to
the conventional marketing principle that a wider product variety is inherently advantageous for online platforms
(Sorkun, 2019). The identification of a negative relationship between product variety and online channel adoption
presents a critical theoretical moderator (resource scarcity). Furthermore, the strong empirical evidence demonstrated
that the personal characteristics of leaders (management experience and attitudes toward e-commerce) are direct
predictors of strategic technology adoption. This elicited findings reinforce the theory that a firm’s strategic choices
reflect its top management’s cognitive base and outlook. Finally, the significance of marketing budgets and proximity
to reliable shipping services is highlighted. Online market entry is conceptualized as a strategic choice enabled by the
firm’s resources rather than a technological decision.

In practice, the current findings present key implications for both SMCEs leaders and the supporting
organizations. For SMCEs owners, success in online marketing hinges on developing personal digital literacy and a
positive e-commerce attitude while strategically focusing initial efforts on a singular product type to maximize limited
marketing budgets. It is also vital to align the choice of online channels with the product (prioritizing them for
processed goods), as well as secure a sufficient marketing budget and proximity to reliable shipping services before
launching. With regard to policymakers and business support agencies, effective interventions for SMCE leaders
(targeted training programs) can promote the development of logistical infrastructure such as shipping hubs and bridge
geographical gaps. Access to dedicated digital marketing grants or loans can also overcome financial barriers.

Limitations and future research avenues

This study is not without its limitations despite enriching the current body of knowledge. First, this study is
limited by its cross-sectional design, in which data are collected at a single point in time. This analysis facilitates the
identification of associations but cannot establish causality. Future works could consider employing the longitudinal
research design to track SMCEs over time to better understand the dynamics of their adoption decisions. Second, the
outcomes may be specific to the cultural and economic context of the sample SMCEs, thus limiting their
generalizability. Potential scholars could aim at validating these findings across different industries and geographical
regions to assess the generalizability of the factors identified.

Lastly, this study is confined to key personal and business factors. Other variables such as internet infrastructure
quality, digital literacy levels, or specific government e-commerce policies can be included into the proposed model
to advance the understanding of the subject matter and address variable bias.
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Purpose: This study aims to provide a comparative evaluation of the affordability of healthy diets in Tiirkiye
and BRICS countries (Brazil, Russia, India, China, South Africa, Egypt, Ethiopia, Indonesia, Iran and the
United Arab Emirates) during the years 2017 and 2021. The study focuses on understanding the evolution of
diet-related economic challenges and the structural disparities affecting food affordability in emerging
economies.

Design/Methodology/Approach: A Multi-Criteria Decision-Making (MCDM) framework is used
incorporating the Statistical Variance (SV) method for objective weighting of criteria and two decisionmaking
techniques — CoCoSo and MARCOS—for ranking country performances. Data for the analysis are obtained
from FAOSTAT and other international databases, covering key nutrition cost indicators such as Cost of a
Healthy Diet (CoHD), Cost of Starchy Staples (CoSS), and Number of Unaffordable (NUA).

Findings: Results show that NUA was the most significant indicator in both years, reflecting its dominant
role in healthy diet access. The importance of CoSS increased significantly in 2021, likely due to
postpandemic market disruptions. Tiirkiye, Russian Federation, and UAE ranked highest in affordability
across both years. On the other hand, countries such as India and Egypt experienced persistent challenges.
MARCOS and CoCoSo methods provided consistent and complementary rankings, validating the robustness
of the integrated MCDM approach.

Originality/Value: This research is among the first to apply a combined SV-CoCoSo-MARCOS approach
to compare the affordability of healthy diets over time across Tiirkiye and BRICS countries. The integration
of dynamic MCDM methods with updated cross-country nutrition data provides a valuable contribution to the
literature on nutrition economics and food policy.

Keywords: CoCoSo method, healthy diet affordability, MARCOS method, Multi-Criteria Decision-Making,
statistical variance.

CoCoSo ve MARCOS yontemleri kullanilarak Tiirkiye ve BRICS iilkeleri arasinda
saghkl beslenmenin karsilanabilirliginin karsilastrmali analizi

Ozet

Amag: Bu ¢alisma, Tiirkiye ve BRICS iilkelerinde (Brezilya, Rusya, Hindistan, Cin, Giiney Afrika, Misir,
Etyopya, Endonezya, Iran ve Birlesik Arap Emirlig) 2017 ve 2021 yillarinda saghkli diyetlerin
karsilanabilirligini karsilagtirmali olarak degerlendirmeyi amaglamaktadir. Arastirma, beslenmeyle iliskili
ekonomik sorunlarin gelisimini ve gelismekte olan ekonomilerdeki yapisal esitsizliklerin  gida
karsilanabilirligine etkisini ortaya koymay1 hedeflemektedir.

Tasarim/Metodoloji/Yaklasim: Cok Kriterli Karar Verme (CKKV) ¢ercevesinde olusturulan analiz
modelinde, kriterlerin objektif agirliklarmin belirlenmesinde Istatistiksel Varyans (SV) yéntemi kullanilnus;
iilke performanslarmin siralanmasinda ise CoCoSo ve MARCOS ydntemlerinden yararlanilmistir. Analiz i¢in
gerekli veriler FAOSTAT ve diger uluslararas: veri tabanlarindan elde edilmis olup; analizde Saglikli Diyet
Maliyeti (CoHD), Nisasta Bazli Temel Gida Maliyeti (CoSS) ve Karsilayamayan Birey Sayis1t (NUA) gibi
temel gostergeler kullanilmustir.

Bulgular: Her iki y1lda da NUA en belirleyici gosterge olarak dne ¢ikmustir ve saglikli diyete erisimdeki temel
engelleri yansitmaktadir. CoSS gostergesinin onemi ise 2021 yilinda dnemli 6lgiide artmustir, bu durum
pandemi sonrasi piyasa dalgalanmalari ile iliskilendirilmektedir. Tiirkiye, Rusya ve BAE her iki yilda da en
yiiksek karsilanabilirlige sahip iilkeler olmustur. Ote yandan, Hindistan ve Misir gibi iilkeler siirekli olarak
diisik performans gostermistir. CoCoSo ve MARCOS yontemleri, tutarli ve birbirini tamamlayici siralama
sonuglar1 sunmus ve bu biitiinlesik karar verme modelinin saglamligini dogrulamistir.

Ozgiinliik/Deger: Bu arastirma, Tiirkiye ve BRICS iilkelerinde saglikli diyetlerin zaman igerisindeki
karsilanabilirligini karsilastirmak i¢in SV— CoCoSo-MARCOS ydntem kombinasyonunu uygulayan ilk
calismalardan biridir. Giincel iilke verileriyle entegre edilen dinamik CKKV yontemleri, beslenme ekonomisi
ve gida politikalar literatiiriine anlamli katki saglamaktadir.

Anahtar kelimeler: CoCoSo yontemi, saglikli beslenmenin karsilanabilirligi, MARCOS yontemi, Cok
Kriterli Karar Verme, istatistiksel varyans.
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INTRODUCTION

In recent years, food systems have been recognized as complex structures with far-reaching impacts on public
health, environmental sustainability, and economic equity (Herforth et al., 2020; FAO et al., 2021). Ensuring access
to affordable and nutritious diets remains a major global challenge, particularly in developing and emerging economies
where structural disparities between income levels and the cost of healthy foods create significant barriers to food
security (Rehm et al., 2008; Darmon & Drewnowski, 2015). Healthy nutrition, acknowledged as a basic human right,
is still subject to inequalities shaped by national economic policies, trade dynamics, agricultural systems, and
consumer behavior (Aljuraiban et al., 2020; FAO, 2021).

In this context, the BRICS nations—DBrazil (Federative Republic of Brazil), Russia (Russian Federation), India
(Republic of India), China (People’s Republic of China), and South Africa (Republic of South Africa)—represent key
players in the global food system. Together, these countries account for a substantial proportion of the world’s
population and food demand, and are increasingly shaping global trade and nutrition markets (Giines, 2019). Similarly,
Tiirkiye is a dynamic emerging economy with strategic geopolitical importance and expanding food markets. It is also
exploring alternative economic alliances, such as deeper engagement with BRICS, in addition to its long-standing EU
accession efforts (Giines, 2019).

Despite this significance, comparative analyses of the affordability of healthy diets across Tiirkiye and BRICS
countries remain scarce in the academic literature (Yasar & Bolat, 2023). To address this gap, this study conducts a
systematic evaluation of daily healthy diet costs in Tiirkiye and BRICS countries for the years 2017 and 2021. The
analysis employs advanced Multi-Criteria Decision-Making (MCDM) methods, specifically the Combined
Compromise Solution (CoCoSo) and Measurement Alternatives and Ranking according to Compromise Solution
(MARCOS) techniques. These methods have demonstrated superior capability in integrating diverse socio-economic
and nutritional indicators, providing a balanced and robust assessment framework (Stevi¢ et al., 2020; Yazdani et al.,
2019; Hami et al., 2019).

Additionally, the Statistical Variance (SV) method is used to determine criteria weights. The SV method is
preferred for its objectivity, as it relies on the variability of indicators within the dataset, allowing for a data-driven
prioritization of more informative variables (Cilek, 2022). The combination of SV, CoCoSo, and MARCOS methods
ensures comprehensive and accurate comparative results, capturing the complexity of food affordability across
different national contexts.

The focus on Tiirkiye and BRICS countries is particularly relevant, as these economies share similarities in
their growth trajectories while differing in trade structures, agricultural systems, and public health challenges (Giines,
2019; Yasar & Bolat, 2023). The insights generated from this research aim to support policymakers in designing
effective food security strategies and promoting equitable access to healthy diets in line with sustainable development
goals (FAO et al., 2021; Herforth et al., 2020).

In this study, the affordability of healthy diets was analyzed comparatively for Tiirkiye and BRICS countries
between 2017 and 2021 in the context of the pandemic impact and structural inequalities.

LITERATURE REVIEW

In recent years, healthy nutrition has evolved into a multidimensional issue, shaped by economic conditions,
food policies, and price variability rather than individual choices alone (Aljuraiban et al., 2020; Herforth et al., 2020).
Numerous studies have demonstrated that food affordability directly affects the quality of diets, especially in low- and
middle-income countries (Rehm et al., 2008; Darmon & Drewnowski, 2015).

To address this complexity, researchers increasingly use MCDM methods, which allow for the integration of
economic, social, and nutritional factors (Stevi¢ et al., 2020; Yazdani et al., 2019). The Table 1 below summarizes
key studies that have applied different MCDM or economic methods in related fields.

420



A comparative analysis of the affordability of healthy diets across Tiirkiye and BRICS Countries Using CoCoSo and MARCOS Methods

Table 1. The related studies in the literatiire

YearAuthors Method Title Main Findings
Drewnowski Lconomic- . .
2004 Nutrition Poverty and Obesity Energy-dense cheap foods are linked to obesity.
& Specter Analysis
2008 Rehm et al.  HEI Score Diet Quality of Low-Income and Higher IncomeLower income leads to poorer diet quality.

Americans
Darmon &  Economic

2015 Drewnowski  Analysis Is Cost a Major Factor in Eating Healthy? Healthy foods are more expensive.

2018 ?gﬁ:;lllr & AHP - TOPSISAgricultural Sector Performance in Tiirkive =~ AHP & TOPSIS are effective in ranking productivity.
2019Hami etal. MARCOS Sustainable Supplier Selection MARCOS method is sensitive to sustainability criteria
2019 Yazdani et al. CoCoSo ?’fsjg)g’;ﬁd CoCoSo  Method  for MCDMEffective integration is obtained for multiple solutions.
2020$ljuralban et Iﬁgj{:svure Defining a Healthy Diet Diet patterns reduce disease risk.

2020Stevi¢ etal. MARCOS  MARCOS: A New MCDM Method Balanced ranking are obtained using ideal/anti-ideal
2021 FAO (UN) Conceptual The True Cost of Food Food costs must include social & environmental factors.

Analysis
. In this study, interval-valued fuzzy soft decision-making
A Novel Interval-Valued Fuzzy Soft Decision-algorithm-based CoCoSo is developed. The validity of
CoCoSo  andMaking Method Based on CoCoSo and CRITICalgorithm is demonstrated with the experimental results of
CRITIC for  Intelligent  Healthcare = Managementof some MCDM methods on the healthcare management
Evaluation industry.

2021Peng et al.

An Integrated BWM-LBWA-CoCoSo
2021 Torkayesh et CoCoSo Framewgrk for Evaluation of Healthcare
al. Sectors in Eastern Europe

Method is used to evaluate healthcare performances of
several countries. Seven Easthern Europe countries’ health
systems are compared to indicate the best one.

Countries are comparatively evaluated and ranked using the

Comparative Assessment of Social SusmmabllltyCOCOSo. The result shows the best performance with respect

2021 Torkayesh et CoCoSo Performance: Integrated Data-Driven

al. Weighting System and CoCoSo Model to social sustainability indicators.
New Model for Occupational Health and Safety . o . .
2022Chenetal.  CoCoSo Risk Assessment based on Fermatean FuzzyTrl}ericocf(‘) ti(; i?i[c): [r)l {?ggg lscmgiizel?altﬁaggggmme the risk
Linguistic Sets and CoCoSo Approach priority o occupatio :
2022 Cilek SV - CoCoSo Activity Analysis with Integrated SV-CoCoSolntegrated SV-CoCoSo method_ have effectively evaluated
Techniques and ranked the decision alternatives.

TOPSIS reveals the relative economic performance
BRICS Ulkeleri ile Tiirkive'nin Ekonomikeffectively. China and Russia had the highest economic
2023 Yasar & Bolat TOPSIS Performansinin Dig Ticaret Verileriperformances while South Africa and India had the worst.
Kapsaminda TOPSIS Yontemi ile Incelenmesi  Brazil's and Turkey's performances have changed with
respect to time.
Bazi Avrupa Birligi Ulkelerim_‘n Organik TarlmThe analyisis reveals that France is the country with the

.. . highest organic agriculture performance in terms of the
2024 Gukur & Ism TOPSIS gi'g::;gsz;ﬁz:g TOPSIS Yontemiy lecriteria considered for the period 2017-2021

Underground Mine Safety and Health: A HybridA novel hybrid MEREC - CoCoSo system is proposed to

2024 Wang et al. MEREC  andMEREC-CoCoSo System for the Selection ofaddress safety and health conditions in underground mines

CoCoSo Best Sensor through the selection of optimal sensor technologies.
. According to the analysis, significant differences have been
Bazi Avrupa Birligi Ulkelerinin Gida Giivencesiobserved in terms of food security in the European Union
2025Is1n et al. VIKOR Géstergelerinin VIKOR Yontemiylecountries. The countries such as Austria, Belgium and

Degerlendirilmesi France are in the best situation when compared with other
European countries.
The MEREC method is utilised to calculate the criteria
. S weights. The MARCOS method is applied to rank the
Arikan Kargi, MEREC basedAnaly sis of the Performance of Companies in theperformance of the individual pension companies, and the

2025 Individual Pension System Using the Merec- - - e .
V.S. MARCOS analysis showed that Turkey Life and Pension is the highest-
Based Marcos Method performing company

According to the research results, occupational fraud is most
SWARA anddnalysis of Occupational Frauds Based onprevalent in the construction sector, while the information
MARCOS SWARA and MARCOS Method. industry experiences the least occupational fraud. Retail also
has a relatively low incidence of occupational fraud.
Main findings of the study are that “accidents during

Khalilzadeh e¢e DEMATEL  Related Risks Considering Secondary andmatenal transportation” _ (primary _ risk), _*corrosion

2025 al. and MARCOS Residual Risks in Water Transfer Projects Usingglslecondz:ry rtls k)l’ ?.n(i pip eflllne P (esm}llre (remdly:lfl_sk) arﬁ
the DEMATEL-MARCOS Method e most critical factors influencing human capital in suc!

projects.

2025 Luki¢

Identification and Ranking of Human Resource-

While these studies have contributed valuable insights, certain limitations remain:
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1. Limited comparative focus: Most previous works either focused on single countries (Rehm et al., 2008;
Darmon & Drewnowski, 2015) or broad conceptual analyses (FAO, 2021), rather than systematic cross-country
comparisons, particularly among Tiirkiye and BRICS nations.

2. Lack of dynamic time analysis: The majority of studies used static data from a single year or period. Few
examined changes over time (e.g., 2017 vs. 2021), which is critical given the rapid evolution of food prices and policy
impacts (Bai et al., 2021).

3. Insufficient integration of MCDM techniques: Although MCDM methods such as TOPSIS and AHP have
been used (Ozdemir & Toksari, 2018), more recent techniques like CoCoSo and MARCOS, which offer greater
flexibility and sensitivity (Stevi¢ et al., 2020; Yazdani et al., 2019), remain underutilized in nutrition affordability
research.

4. Weighting bias: Many earlier studies used subjective weighting systems. The SV (Statistical Variance)
method provides an objective alternative by identifying the most informative criteria based on variability (Cilek,
2022).

Therefore, this study aims to fill these gaps by systematically comparing the cost of healthy nutrition in Tiirkiye
and BRICS countries across two time points (2017 and 2021), using an integrated MCDM framework combining SV,
CoCoSo, and MARCOS. This approach enables a more accurate and dynamic analysis, capturing both economic
diversity and evolving food system trends across these emerging economies.

MATERIAL and METHOD

In this study, a comparative analysis of the daily costs of healthy eating for Tiirkiye and BRICS was conducted
for the years 2017 and 2021. The dataset includes agricultural and food statistics, foreign trade data, and population
indicators for the selected countries. The criteria used in the study are summarized in Table 2 below:

Table 2. The criteria and their descriptions

Criteria Descriptions Unit

CoHD  Cost of a healthy diet PPP dollar per person per day
CoSS  Cost of starchy staples PPP dollar per person per day
CoASF  Cost of animal source foods PPP dollar per person per day
CoLNS Cost of legumes, nuts and seeds PPP dollar per person per day
CoV Cost of vegetables PPP dollar per person per day
CoF Cost of fruits PPP dollar per person per day
CoOF  Cost of oils and fats PPP dollar per person per day
PUA Prevalence of unaffordability Percent

NUA Number of people unable to afford a healthy diet Million

In this study, SV method was used to determine the weights of the criteria. SV prioritizes criteria with higher
variance, allowing data-driven emphasis on the most informative indicators (Cilek, 2022).

For the ranking of the countries, CoCoSo and MARCOS methods were used. These methods were chosen
because they provide objective, balanced, and accurate results in multi-criteria analyses (Stevi¢ et al., 2020; Yazdani
et al., 2019). MARCOS evaluates alternatives according to both ideal and anti-ideal solutions, offering greater
sensitivity (Hami et al., 2019).

The datasets for 2017 and 2021 were compiled and analyzed in Excel. The data represent various socio-
economic and agricultural indicators affecting the cost of healthy eating. These indicators reflect multiple structural
factors that influence diet affordability (Bai et al., 2021; Herforth et al., 2020).
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The criterion values for each country and each year are presented in the following tables Tables 3 and 4.

Table 3. Country based data for the Year 2017

Country CoHD CoSS CoASF CoLNS CoV CoF CoOF PUA NUA
Brazil 3.22 0.44 0.64 0.74 0.47 0.46 0.07 27.40 57.20
China 2.68 0.43 0.67 0.28 0.48 0.62 0.09 2820  398.10
Egypt 3.83 0.58 1.21 0.38 0.49 0.53 0.26 53.00 53.90
Ethiopia 2.83 0.44 0.88 0.27 0.55 0.78 0.19 59.30 64.20
India 2.86 0.41 0.89 0.29 0.59 0.50 0.14 69.50  941.10
Indonesia 3.69 0.69 0.93 0.43 1.16 0.79 0.13 5140  135.90
Iran 3.01 0.44 0.70 0.68 0.49 0.63 0.17 7.70 6.50
Russian Federation 225 0.36 0.98 0.19 0.74 0.74 0.13 3.10 4.50
South Africa 3.05 0.63 1.06 0.85 0.70 0.73 0.13 61.00 34.60
Turkiye 3.44 0.36 0.82 0.27 0.45 0.85 0.13 11.70 9.60
United Arab Emirates 242 0.39 0.86 0.27 0.53 0.56 0.15 1.00 0.10

Table 4. Country based data for the Year 2021

Country CoHD CoSS CoASF CoLNS CoV CoF CoOF PUA NUA
Brazil 3.84 0.62 0.83 0.94 0.67 0.65 0.13 30.20 64.70
China 3.08 0.45 0.90 0.29 0.59 0.73 0.13 17.60 251.30
Egypt 3.88 3.66 1.59 0.47 0.50 0.47 0.24 42.30 46.20
Ethiopia 3.37 0.57 1.28 0.29 0.34 0.72 0.16 55.20 66.30
India 3.11 0.42 0.91 0.37 0.64 0.53 0.24 59.00 830.90
Indonesia 4.22 0.69 1.25 0.46 0.78 0.91 0.13 46.60 127.60
Iran 4.17 — — — — — — 15.00 13.20
Russian Federation 2.63 041 0.64 0.29 0.52 0.62 0.15 1.90 2.70
South Africa 3.39 0.56 1.08 0.31 0.68 0.66 0.01 61.20 36.40
Tiirkiye 3.82 0.51 1.14 0.42 0.60 0.97 0.19 8.70 7.40

United Arab Emirates 2.86 045 0.99 035 032 0.48 0.26  <0.1 <0.1

These tables were then analyzed using SV, CoCoSo, and MARCOS methods to perform a comparative
evaluation across countries and over time.

SV method

The SV method is an objective technique used in weighting criteria. By calculating the variance of each
criterion within the data set, criteria with higher variance are considered to have higher information density and are
assigned higher weights. Thus, a weighting based on statistical distribution is made instead of subjective judgments
on the data. This approach contributes to the determination of weights by taking into account the homogeneous or
heterogeneous structures of the criteria (Cilek, 2022).

Step 1. In the first step of the technique, the initial decision string X, consisting of decisionoptions and
evaluation criteria, is prepared by taking into account Equation (1).

X12 X12 - Xin
X21  X22 . Xop . .

X=]": : . . i=12, .m j=12, wn 1
Xm1  Xm2 - Xmn

In the matrix prepared in Equation (1), xij represents the value of the i. option in terms of the j. criterion.

Step 2. Using different units in the measurement of the evaluation criteria in the decision matrix makes it
difficult to compare these criteria. In the second step of the technique, a normalization calculation is performed to
bring these criteria values of X in different units to a uniform form with the help of Equation (2).

i=12,.m j=12, o n 2

Step 3. In this step, the variance value of each criterion is obtained with the help of Equation (3).
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v = (%)Z(x, = (X{)or)” 3

Step 4. In the last step of the technique, the importance weights of each criterion are found using Equation (4).

b= () s
TR

When interpreting the importance levels of the criteria, the criterion with the highest value is interpreted as the
most important effectiveness criterion.

MARCOS method

MARCOS method is a method developed by Stevic et al. in 2019. This method is based on defining the
relationship between alternatives and reference values; ideal and non-ideal alternatives. Based on the defined
relationships, the utility functions of the alternatives are determined, and a consensus ranking is made according to
ideal and non-ideal solutions. Decision preferences are defined on the basis of utility functions. Utility functions
represent the position of the alternative regarding an ideal and non-ideal solution. The best alternative is the closest
point to the ideal solution and at the same time the farthest point from the non-ideal reference (Stevic et al., 2019).

The steps of the MARCOS method are as follows (Stevic et al., 2019).

Step 1. Creating a Decision Matrix

The decision matrix is obtained as in Equation (1), with the criteria in the columns and the alternatives in the
rows.

Step 2. Creating an Extended Decision Matrix

The ideal solution (AI) and the non-ideal solution (AAI) are added to the decision matrix to obtain the extended
decision matrix (X°).

AAIl (Xaa1 Xaa2 - Xgan
A | X112 X2 o X
A, [X21 X2 - X
X0 = 72 5
Am Xm1 X22 < Xmn
Al 'Xgi1  Xai2 -+ Xain

In order to calculate the ideal solution and non-ideal solution values, the criteria must be classified as benefit
and cost. After the relevant classification, the Al and AAI lines are calculated with the help of Equation (6) and
Equation (7).

AAl = minx;;ifj € Band maxx;; if j € C 6
Al = maxx;;ifj € Bandminx;; if j € C 7
Step 3. Creating the Normalized Extended Decision Matrix

While creating the normalized extended decision matrix (N), Equation (8) is used for cost-oriented criteria
and Equation (9) is used for benefit-oriented criteria.

X. . .

ni]-=X—:1jl lf] eC 8
X..

nij=—l] lf] EB 9

al

Step 4. Creating the Weighted Normalized Extended Decision Matrix

In this step, the weighted normalized extended decision matrix (V) is created and the calculation of the
elements of the matrix is given in Equation (10). The weighted normalized extended decision matrix is obtained by
multiplying the criterion weights vector (w) with the normalized extended decision matrix (N).
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Vij = Nl] X W] 10
Step 5. Calculation of Benefit Degrees for Alternatives

In this step, benefit degrees for ideal and non-ideal solutions are calculated for each criterion by means of

Equation (11) and Equation (12). S; represents the sum of the weighted matrix elements and is calculated by means
of Equation (13).

S.
K+ =-L 11
' Sai
Kr = 12
' Saai
n
i=1

Step 6. Utility Function Calculation of Alternatives

In this step, the compromise solution values of the observed alternatives according to the ideal and non-ideal
solutions are obtained. The utility function values of the alternatives are obtained with the help of Equation (14).

While f(K ) expresses the utility function according to the ideal solution, f(K ;) expresses the utility function
according to the non-ideal solution.

K+ K~
Ki=1z [COIEE G 14
f(K") f(K;)
k) = 15
' K + K}
s
fK) = I(L’“—-:-K} 16

Step 7. Ranking of Alternatives

In this step, the ranking of the alternatives is obtained by ranking the utility function values of the alternatives
calculated according to K; value obtained using Equation (14), with the order from largest to smallest.

CoCoSo method

The CoCoSo technique, which is based on both the consensus of preferred decision options and the
identification of the best alternative, was developed by Yazdani, Zarate, Zavadskas, and Turskis (2019). The
application of this technique consists of five steps and is as follows (Yazdani et al., 2019: 2507-2508; Ulutas, Karakus
and Topal, 2020: 9-12; Ozdagoglu, Ulutas and Keles, 2020: 376-377; Ecer and Pacamur, 2020: 7-8; Deveci, Pamucar
and Gokasar, 2021: 7-9; Akbulut and Hepsen, 2021: 687-689; Akgiil, 2021: 78-79);

Step 1. The initial decision string indicated by “X” is prepared with the help of Equation (17).

Xlz X12 T Xln
X221 X22 . Xop , .

X=]7: P : i=12,.m j=12,..n 17
Xmi Xmz - Xmn

Step 2. In this step, the benefit-oriented evaluation criteria are normalized with the help of Equation (18) and

the cost-oriented criteria are normalized with the help of Equation (19).

Xji—min x; i
;= ——~ 1 for benefit criteria 18
miax xij—mim xi]'
max Xx;i—Xji
;= — % " for cost criteria 19
miax xij—mim xi]'
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Step 3. In this step, the total weighted comparability matrices of each decision option, shown as S;, and the
total exponentially weighted comparability matrices, shown as P;, are obtained with the help of Equation (20) and

Equation (21).
n
z -~ (wymy) 20
j=1

n .
D )" 21
j=1

Step 4. In this step, the triple evaluation scores of each decision option are obtained by using Equation (22),
Equation (23) and Equation (24).

S;

P;

The arithmetic mean of the sum of the weighted multiplication technique and the weighted sum technique is

calculated using Equation (22).
Kiq = B i=1.2 m 22
e = S Py 5" )2,

The sum of the weighted total and weighted product scores compared to the best decision option is calculated
using Equation (23).

Si P;
= . + . )
minS; minPp;
L L

Kip i=12,....m 23

The balanced scores of the weighted sum technique and the weighted product technique are calculated using
Equation (24).

K. = AGS) + A =D(P)
€™ Amax$; + (1 — ) max P,’

i=12,.mve0<iA<1 24

The parameter in Equation (24) indicated by A is generally accepted as 0.50 and can also be determined by
decision makers.

Step 5. The efficiency scores shown in the last step of the technique are determined using Equation (25).
11
Ki = (Kia, kip kic)3 + 3 (kiq + kip + kic) 25

The decision option with the highest efficiency score is considered the most ideal option.

FINDINGS

Table 5 presents the SV based weights for each criterion across 2017 and 2021. The results reveal that NUA
(Number of People Unable to Afford a Healthy Diet) consistently holds the highest weight in both years (72.74% in
2017 and 54.40% in 2021), indicating it is the most dominant factor influencing the comparative analysis. This reflects
the direct impact of unaffordability on healthy diet access.

In 2021, CoSS (Cost of Starchy Staples) gains significantly more importance, moving from rank 6 (2017) to
rank 2 (2021), most likely due to rising prices in global staple markets post-pandemic (Bai et al., 2021). PUA and
CoLNS also remain among the more influential criteria in both years, underlining the critical role of logistics,
affordability, and food insecurity on dietary outcomes.

Table 5. Weighting of criteria based on the SV method for the years 2017-2021

Criteria_W;(2017) Rank of SV for (2017) W;(2021) Rank of SV for (2021)

CoHD 0.005787 9 0.003881 9
CoSS 0.012184 6 0.249505 2
CoASF  0.008209 8 0.011275 7
CoLNS  0.062063 3 0.038076 4
CoV 0.025325 5 0.011879 6
CoF 0.008760 7 0.010768 8
CoOF 0.026336 4 0.035216 5
PUA 0.123849 2 0.095385 3
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NUA 0.727488 1 0.544015 1

In Table 6, the MARCOS method results for 2017 show that United Arab Emirates achieved the highest ranking
(Rank 1), followed by Russian Federation and Tiirkiye. This indicates that these countries had relatively better
performance in terms of affordability and access to a healthy diet in 2017, as per the MARCOS utility values. On the
contrary, South Africa, Indonesia, and Egypt ranked lower, suggesting greater challenges in food affordability and
distribution.

Table 6. SV based MARCOS for 2017

Countries S; K} K; (K} f(K;) K; Rank of MARCOS;017
Breazil 0.103291 0.103291  2.006198 0.951035 0.048965 0.103031 7
China 0.120313 0.120313  2.336823 0.951035 0.048965 0.120011 4
Egypt 0.087973 0.087973  1.708672 0.951035 0.048965 0.087751 9
Ethiopia 0.103024 0.103024 2.001018 0.951035 0.048965 0.102765 8
India 0.104217 0.104217  2.024193 0.951035 0.048965 0.103955 6
Indonesia 0.075008 0.075008  1.456869 0.951035 0.048965 0.074820 10
Iran 0.106915 0.106915  2.076587 0.951035 0.048965 0.106646 5
Russian Federation 0.176539 0.176539  3.428874 0.951035 0.048965 0.176095 2
South Africa 0.070174 0.070174 1.362982 0.951035 0.048965 0.069998 11
Tiirkiye 0.128459 0.128459  2.495040 0.951035 0.048965 0.128136 3
United Arab Emirates  0.958735 0.958735 18.621310 0.951035 0.048965 0.956324 1

The 2021 MARCOS results (Table 7) reveal noticeable shifts. United Arab Emirates again leads the ranking,
followed by Russian Federation, India, and South Africa. Notably, Iran was excluded from this analysis in 2021 due
to the unavailability of key data points, a limitation acknowledged in this study. The absence of Iran’s data affects
cross-year comparability and reflects the data collection challenges in certain economies (FAO, 2021).

The change in rankings between 2017 and 2021 reflects the dynamic impact of the COVID-19 pandemic on
food prices, logistics, and economic access to nutrition.

Table 7. SV based MARCOS 2021

Countries S, K{ K; (K f(K{) K, Rank of MARCOS;021
Breazil 0.204275 0.204275 3.515799 0.945089 0.054911 0.203625 8
China 0.292827 0.292827  5.039888 0.945089 0.054911 0.291896 4
Egypt 0.078465 0.078465 1.350476 0.945089 0.054911 0.078216 10
Ethiopia 0.246631 0.246631  4.244808 0.945089 0.054911 0.245847 7
India 0.301578 0.301578  5.190500 0.945089 0.054911 0.300619 3
Indonesia 0.193603 0.193603  3.332129 0.945089 0.054911 0.192987 9
Federation 0.320810 0.320810 5.521504 0.945089 0.054911 0.319789 2
South Africa 0.276476 0.276476  4.758476 0.945089 0.054911 0.275597 5
Tiirkiye 0.249366 0.249366 4.291873 0.945089 0.054911 0.248573 6
United Arab Emirates  0.932910 0.932910 16.056460 0.945089 0.054911 0.929943 1

Table 8 summarizes the 2017 CoCoSo method results. Again, United Arab Emirates ranks highest, consistent
with MARCOS findings. Russian Federation and Iran also appear near the top, demonstrating strong affordability and
food system resilience at that time. Countries such as India, Indonesia, and Egypt are positioned lower in the CoCoSo
ranking, highlighting structural barriers in those markets. The alignment between CoCoSo and MARCOS results in
2017 validates the robustness of the chosen methods (Stevi¢ et al., 2020; Yazdani et al., 2019).

Table 8. SV based CoCoSo for 2017

Countries Kia K; K; K; Rank
Breazil 0.09982917 8.951729 0.970704 4.294466 5
China 0.09825485 7.017162 0.955396 3.560365 8
Egypt 0.06439183 7.854951 0.626124 3.530113 9
Ethiopia 0.09813110 8.520562 0.954193 4.118440 6
India 0.08144080 2.450062 0.791902 1.648428 11
Indonesia 0.07471273 7.398664 0.726481 3.471061 10
Iran (Islamic Republic of) 0.10107038 9.495569 0.982773 4.507163 3
Russian Federation 0.10260986 9.959268 0.997742 4.693035 2
South Africa 0.08590928 7.953919 0.835352 3.787920 7
Tiirkiye 0.09080796 9.567304 0.882985 4.429123 4
United Arab Emirates 0.10284203 10.03444 1.000000 4.722969 1
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Table 9 displays the CoCoSo results for 2021. The Russian Federation moves into first place, followed closely
by United Arab Emirates and Tiirkiye. Iran is again missing from this year’s results due to unavailable data, limiting
comparative insights for this country in the post-pandemic period.

The general upward movement of countries like Tiirkiye suggests improvements in food affordability and
supply chain management between 2017 and 2021, whereas other countries like India and Egypt remained challenged.

Table 9. SV based CoCoSo 2021

Countries K; K; Kic K; Rank
Breazil 0.099549 3.799254 0.457979 2.009695 7
China 0.109520 3.775834 0.503854 2.055910 6
Egypt 0.084583 2.906074 0.389128 1.583922 9
Ethiopia 0.109512 3.930019 0.503813 2.115217 4
India 0.091289 2.137683 0.419980 1.317358 10
Indonesia 0.085866 3.443578 0.395031 1.796984 8
Russian Federation 0.114250 4.435177 0.525614 2.335077 1
South Africa 0.101065 3.899171 0.518559 2.095275 5
Tiirkiye 0.101431 4.106906 0.520439 2.176996 3
United Arab Emirates  0.102935 4.245974 0.528157 2.239123 2

In summary, across both MARCOS and CoCoSo analyses, the rankings of Russian Federation, Tiirkiye, and
United Arab Emirates suggest positive positioning in terms of healthy diet affordability. The results also demonstrate
that the pandemic significantly impacted food systems, reflected in the increased weights of criteria such as CoSS and
NUA.

Moreover, the absence of Iran’s data for 2021 presents a known limitation. Future studies should address this
gap through expanded data collection or imputation methods to ensure full comparative analysis across all countries
(Herforth et al., 2020).

CONCLUSION and DISCUSSION

Table 10 presents the comparative analysis of SV based criteria rankings between the years 2017 and 2021.
The criterion NUA (Number of People Unable to Afford a Healthy Diet) consistently held the first position across
both years, reinforcing its dominant influence in the assessment of healthy diet affordability. This result indicates that,
despite economic shifts and external shocks, the absolute number of people facing diet unaffordability remains the
most critical factor in determining food system performance (Herforth et al., 2020).

A notable change is observed in CoSS (Cost of Starchy Staples), which rose from 6th place in 2017 to 2nd
place in 2021. This shift likely reflects the pandemic-induced price volatility in staple food markets (Bai et al., 2021).
Additionally, CoLNS (Cost of Legumes, Nuts, and Seeds) remained an influential factor (3rd in 2017, 4th in 2021),
highlighting the continued importance of nutrient-dense food costs.

On the other hand, CoHD (Cost of a Healthy Diet) remained relatively low in weight (9th in both years),
suggesting that broader structural factors (PUA, NUA) play a more critical role than headline diet cost indicators
alone.

This evolution in SV rankings demonstrates that while some criteria (such as NUA) show stability, others (such
as CoSS) can fluctuate significantly depending on external global and regional economic conditions. These dynamics
underscore the importance of ongoing, flexible monitoring of food affordability indicators.

Table 10. Comparison of criteria importance

Criteria Rank of SV Weights for 2017 Rank of SV Weights for 2021

CoHD 9 9
CoSS 6 2
CoASF 8 7
CoLNS 3 4
CoV 5 6
CoF 7 8
CoOF 4 5
PUA 2 3
NUA 1 1
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Table 11 synthesizes the 2017 CoCoSo and MARCOS scores into a combined average and overall rank for
each country. The results indicate that United Arab Emirates ranked 1st overall, followed by Russian Federation (2nd)
and Iran (3rd). Tiirkiye achieved a strong 4th place, demonstrating relatively favorable affordability of healthy diets
during this period.

Countries such as South Africa, India, and Indonesia ranked lower, indicating challenges related to affordability
and food system performance in these contexts.

Importantly, this 2017 snapshot reflects a period prior to the global pandemic, characterized by relatively stable
supply chains and pricing. The alignment of rankings across CoCoSo and MARCOS also supports the reliability of
the integrated MCDM approach (Stevi¢ et al., 2020; Yazdani et al., 2019).

Tablell. Summary table for 2017

Countries ki - CoCOSo Value K- MARCOS Value Avareage Value Rank
Breazil 4.294465511 0.103031151 2.198748331 5
China 3.560365275 0.120010884 1.840188079 8
Egypt 3.530112766 0.087751316 1.808932041 9
Ethiopia 4.118440033 0.102765144 2.110602589 6
India 1.648427548 0.103955319 0.876191434 11
Indonesia 3.471060627 0.074819613 1.772940120 10
Iran (Islamic Republic of) 4.507162906 0.106646108 2.306904507 3
Russian Federation 4.693035183 0.176094730 2.434564957 2
South Africa 3.787919769 0.069997884 1.928958826 7
Tiirkiye 4.429122719 0.128136305 2.278629534 4
United Arab Emirates 4.722969305 0.956323954 2.839646630 1

Table 12 summarizes the post-pandemic results for 2021. Once again, United Arab Emirates retained the 1st
position, followed by Russian Federation (2nd) and Tiirkiye, which improved to 3rd place — suggesting increased
resilience and adaptability in Tiirkiye’s food systems during the pandemic recovery phase.

Conversely, India and Egypt were positioned at the lower end of the rankings, likely due to lingering structural
issues and pandemic-related disruptions. Iran could not be included in this analysis due to missing data for 2021 —a
recognized limitation that affects longitudinal comparability (Herforth et al., 2020).

Between 2017 and 2021, clear changes emerged in national performance levels. Countries such as Tiirkiye
improved in relative terms, while others (notably India) struggled to maintain affordability gains. The shift in ranks
confirms that the pandemic period had profound impacts on food systems, underlining the importance of responsive
public policies and effective supply chain management (FAO, 2021).

Table 12. Summary table for 2021

Countries ki - CoCOSo Value K;- MARCOS Value Avareage Value Rank
Breazil 2.009695095 0.203624844 1.106659969 7
China 2.055909881 0.291895667 1.173902774 6
Egypt 1.583922376 0.078215665 0.831069021 9
Ethiopia 2.115217367 0.245846921 1.180532144 5
India 1.317358032 0.300618640 0.808988336 10
Indonesia 1.796983848 0.192987205 0.994985526 8
Russian Federation 2.335076827 0.319789460 1.327433144 2
South Africa 2.095275480 0.275597066 1.185436273 4
Tiirkiye 2.176996202 0.248572791 1212784496 3
United Arab Emirates 2.239122977 0.929943216 1.584533097 1

The comparative analysis across Table 10, Table 11, and Table 12 reveals three key insights:

1.Persistent structural challenges: Despite global efforts, NUA remains the dominant factor affecting
affordability across all countries.

2.Dynamic sensitivity to external shocks: Criteria such as CoSS and CoLNS showed notable shifts, indicating
vulnerability to global price volatility.

3.Differentiated national responses: Countries like Tiirkiye and Russian Federation demonstrated relative
resilience, while others faced growing affordability gaps.
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These findings offer valuable guidance for policymakers aiming to design adaptive food security strategies in
the face of ongoing economic and environmental disruptions. In summary, this comparative analysis highlights both
the persistent challenges and the dynamic nature of healthy diet affordability across Tiirkiye and BRICS countries.
The observed shifts between 2017 and 2021 underscore the significant influence of external shocks — such as the
COVID-19 pandemic — on food system performance. These findings emphasize the urgent need for adaptive, data-
driven food security policies that can effectively respond to changing economic and social conditions. The insights
gained from this study provide a valuable foundation for further research and offer practical guidance for policymakers
seeking to promote equitable and sustainable access to healthy diets in emerging markets.

This study has provided a comprehensive comparative analysis of the affordability of healthy diets in Tiirkiye
and BRICS countries for the years 2017 and 2021. By applying advanced Multi-Criteria Decision-Making (MCDM)
methods — namely CoCoSo and MARCOS — combined with objective SV based weighting, the research offers a
robust evaluation of food system performance across time and national contexts.

The findings indicate that structural challenges in food affordability remain widespread, with NUA consistently
emerging as the most influential criterion. The pandemic period introduced notable shifts, particularly in the
importance of CoSS (starchy staples), reflecting global market volatility. Countries such as Tiirkiye and Russian
Federation demonstrated relative resilience and improvement in affordability rankings between 2017 and 2021, while
others — notably India and Egypt — faced increasing difficulties.

Similarly, some researchers studying on this topic have compared EU member states in terms of food security
(Isin et al., 2025) and organic agriculture performance (Cukur and Isin, 2024). The researchers found that EU countries
do not exhibit homogeneous performance and have the significant differences between them. These findings have
supported the results of current study and suggested that multifaceted efforts to access and purchase healthy and safe
food should be among the priority goals of countries in the world.

The absence of complete data for Iran in 2021 represents a known limitation and suggests the need for more
comprehensive and harmonized data collection at the international level. Additionally, the results underscore the value
of applying dynamic, time-sensitive analytical frameworks, such as the integrated SV-CoCoSo-MARCOS approach
used in this study. The overall findings confirm that affordability remains a critical barrier to healthy diets in emerging
economies, particularly influenced by income disparities and staple food inflation.

In conclusion, the results underline the dominant influence of structural affordability constraints — especially
reflected by NUA and CoSS — in shaping healthy diet access. The consistent rankings provided by SV—CoCoSo—
MARCOS methods validate their suitability for cross-country policy assessments. Going forward, food policy in
emerging economies should prioritize affordability through targeted interventions, especially for vulnerable
populations. This research contributes valuable analytical tools for identifying and addressing food inequality
challenges in the post-pandemic global context.

Researchers' Contribution Statement Summary
The authors declare that they have contributed equally to the article and have not plagiarised.
Conflict of Interest Statement

The authors declare that there is no conflict of interest between them.

REFERENCES

Aljuraiban, G. S., Griep, L. M., Chan, Q., Daviglus, M. L., Stamler, J., Van Horn, L. and Elliott, P. (2020), “Defining a Healthy
Diet: Evidence for the Role of Dietary Patterns in Health Outcomes”, Advances in Nutrition, 11(5), 998—1009.

Arikan Kargt, V. S. (2025). “Analysis of the Performance of Companies in the Individual Pension System Using the Merec-Based
Marcos Method”, Firat Universitesi Sosyal Bilimler Dergisi, 35(2), 685-702.

Bai, Y., Costlow, L., Ebel, A., Laves, S., Ueda, Y., Volin, N., Zamek, M., Herforth, A. and Masters, W. A. (2021), “Retail Consumer
Price Data Reveal Gaps and Opportunities to Monitor Food Systems for Nutrition”, Food Policy, 104, 102148.

Chen, Q., Liu, H. Wang, J. and Shi, H.(2022). “New Model for Occupational Health and Safety Risk Assessment Based on
Fermatean Fuzzy Linguistic Sets and CoCoSo Approach “, Applied Soft Computing, 126, 109262.

Cilek, A. (2022). “Biitiinlesik SV-CoCoSo Teknikleriyle Etkinlik Analizi: Mevduat Bankalar1 Gruplarinda Bir Uygulama”,
Karadeniz Sosyal Bilimler Dergisi, 14(26), 52-69.

Cukur, T., and Isin, F. (2024), “Bazi Avrupa Birligi Ulkelerinin Organik Tarim Performanslarimin TOPSIS Yontemiyle
Degerlendirilmesi”, Tarim Ekonomisi Dergisi, 30(2), 99-109.

430



A comparative analysis of the affordability of healthy diets across Tiirkiye and BRICS Countries Using CoCoSo and MARCOS Methods

Darmon, N. and Drewnowski, A. (2015), “Is Cost a Major Barrier to Eating Healthy? Evidence on the Relation Between Diet
Quality and Cost”, Current Obesity Reports, 4(1), 20-26.

Drewnowski, A. and Specter, S. E. (2004), “Poverty and Obesity: The Role of Energy-Dense Foods in Low-Income Populations”,
American Journal of Clinical Nutrition, 79(1), 6-16.

FAO, IFAD, UNICEF, WFP and WHO (2021), The State of Food Security and Nutrition in the World 2021: Transforming Food
Systems for Food Security, Improved Nutrition and Affordable Healthy Diets for All, Roma: FAO Yaymlari.

Giines, 1. (2019), “Tiirkiye’nin BRICS Ulkeleri ile Dis Ticaret Analizi”, Journal of Institute of Economic Development and Social
Researches, 5(20), 301-308.

Hami, N., Rezaei, M., Fattahi, Y. and Hatami-Marbini, A. (2019), “Sustainable Supplier Selection Using the MARCOS Method
with Interval Type-2 Fuzzy Sets”, Computers & Industrial Engineering, 139, 106231.

Herforth, A., Bai, Y., Venkat, A. and Masters, W. A. (2020), Cost and Affordability of Healthy Diets Across and Within Countries:
Background Paper for The State of Food Security and Nutrition in the World 2020, Roma: FAO.

Isin, F., Cukur, T., and Cukur, F. (2025), “Baz1 Avrupa Birligi Ulkelerinin Gida Giivencesi Gostergelerinin VIKOR Y 6ntemiyle
Degerlendirilmesi”, COMU Ziraat Fakiiltesi Dergisi, 13(1), 70-78.

Luki¢, R. (2025). Analysis of Occupational Frauds Based on SWARA and MARCOS Method. Revizor, 28((1(109)):37-52.

Ozdemir, 1. and Toksar;, M. D. (2018), “Tiirkiye’de Tarim Sektoriiniin Performans Degerlendirmesi: AHP-TOPSIS Yéntemi
Uygulamas1”, Sosyoekonomi, 26(38), 73-91.

Peng, X., Krishankumar, R., and Ravichandran, K. S. (2021), “ A Novel Interval-Valued Fuzzy Soft Decision-Making Method
Based on CoCoSo and CRITIC For Intelligent Healthcare Management Evaluation”, Soft Computing, 25:4213-4241.

Rehm, C. D., Monsivais, P. and Drewnowski, A. (2008), “Diet Quality of Low-Income and Higher-Income Americans in 2003—
2004 as Measured by the Healthy Eating Index”, American Journal of Clinical Nutrition, 88(2), 480—487.

Stevi¢, Z., Pamuéar, D., Stoji¢, G. ve Chatterjee, P. (2020), “MARCOS: A New Decision-Making Method”, Applied Soft
Computing, 87, 106019.

Torkayesh, A.E., Pamucar, D., Ecer, F. and Chatterjee, P. (2021), “An integrated BWM-LBWA-CoCoSo framework for evaluation
of healthcare sectors in Eastern Europe”, Socio-Economic Planning Sciences, 78, 101052.

Torkayesh, A.E., Ecer, F., Pamucar, D. and Karamasa, C. (2021), “Comparative Assessment of Social Sustainability Performance:
Integrated Data-Driven Weighting System and CoCoSo Model”, Sustainable Cities and Society, 71, 102975.

Wang, Q. Cheng, T., Lu, Y. Liu, H. Zhang, R. and Huang, J. (2024), “Underground Mine Safety and Health: A Hybrid MEREC—
CoCoSo System for the Selection of Best Sensor”, Sensors, 24, 1285.

Yazdani, M., Chatterjee, P., Zavadskas, E. K. ve Zolfani, S. H. (2019), “Integrated CoCoSo Method for MCDM Problems:
Application to Engineering Projects”, Management Decision, 57(9), 2501-2515.

Yasar, F. ve Bolat, 1. (2023). “BRICS Ulkeleri ile Tiirkiye nin Ekonomik Performansinin Dis Ticaret Verileri Kapsaminda TOPSIS
Yontemi ile incelemesi”. Erzincan Universitesi Sosyal Bilimler Enstitiisii Dergisi, 16(2), 181-194.

431


https://www.researchgate.net/journal/Revizor-2620-1461?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
https://www.sciencedirect.com/author/54080216100/dragan-stevan-s-pamucar
https://www.sciencedirect.com/journal/socio-economic-planning-sciences
https://www.sciencedirect.com/author/54080216100/dragan-stevan-s-pamucar
https://www.sciencedirect.com/journal/sustainable-cities-and-society




Tarim Ekonomisi Dergisi

Turkish Journal of Agricultural Economics

ISSN 1303-0183
e-ISSN 3023-5596

The effect of global value chains on the agriculture sector: An evaluation for

Tiirkiye

Sahin NAS
Orcid: 0000-0003-3267-4432

Surnak Universitesi Iktisadi ve Idari Bilimler Fakiiltesi, Yonetim Bilisim Sistemleri Boliimii, 73000, Surnak, Tiirkiye

Makale Kiinyesi Abstract
Purpose: The main purpose of this paper is to scrutinize the integration of Tiirkiye’s agriculture sector into
Aragtirma Makalesi / global value chains (GVCs).

Research Article

SorumluYazar /
Corresponding Author
Sahin NAS
snas@sirnak.edu.tr

Gelis Tarihi / Received:
12.06.2025

Kabul Tarihi/ Accepted:
03.11.2025

Tarum Ekonomisi Dergisi
Cilt: 31 Sayi: 2 Sayfa: 433-448

Turkish Journal of
Agricultural Economics
Volume: 31 Issue: 2 Page: 433-448

DorI
10.24181/tarekoder. 1718304

JEL Classification: F02, F10,
F14, F15

Design/Methodology/Approach: Drawing on data from the OECD-TiVA (2023) and WB-WDI (2025)
databases, the paper employs input-output models and econometric techniques. Firstly, the paper calculated
the GVC participation index, the GVC position index, net value-added gains, and import dependency. Then,
using ARDL, Fourier-ARDL, and FMOLS estimators, the effects of GVCs integration on agricultural
production were estimated.

Findings: According to the analysis results, the GVC participation index in the agricultural sector rose
between 1995 and 2020, indicating that the sector has become integrated with global production networks and
markets. However, over the 1995-2020 period, the GVCs position index for the agricultural sector remained
negative and continued to decline steadily. This suggests that the sector has integrated into global value chains
primarily through backward linkages. Between 1995 and 2020, the net value-added gain in the agricultural
sector remained below 1. Similarly, this indicates that backward linkages in the sector were stronger than
forward linkages. The findings derived from the input—output tables also confirm this situation, as they
indicate that import dependency on intermediate inputs in the agricultural sector steadily increased between
1995 and 2020. Finally, according to the results obtained from the ARDL, FMOLS, and Fourier-ARDL
estimators, during the 1995-2020 period, domestic value added in exports positively contributed to
agricultural production, while foreign value added in exports hurt it.

Originality/Value: In today’s modern global economy, production has become increasingly internationalized,
and sectoral production has been progressively integrated into global production networks. However, a review
of the literature reveals that studies focusing specifically on the agricultural sector remain limited. Therefore,
this paper is expected to contribute to the literature by addressing the case of Tiirkiye’s agricultural sector.

Keywords: Agriculture sector, ARDL, Global Value Chains (GVCs).

Kiiresel deger zincirlerinin tarim sektoriine etkisi: Tiirkiye iizerine bir
degerlendirme

Ozet

Amag: Calismanin temel amaci Tiirkiye’de tarim sektoriiniin kiiresel deger zincirlerine (KDZ’lere)
entegrasyonunun tarim iiretimi nasil etkiledigini analiz etmektir.

Tasarim/Metodoloji/Yaklasim: Calismanin temel amaci kapsaminda OECD-TiVA (2023) ve WD-WDI
(2025) veri tabanlarindan yararlanilarak, girdi-¢cikti modelleri ve ekonometrik yontemler kullanilmustir.
Caligmada oncellikle, KDZ katilim endeksi, KDZ konum endeksi, Net Katma Deger Kazanci ve ithalat Ara
Girdi Bagimlilig1 hesaplanmistir. Don sonra ARDL, F-ARDL ve FMOLS tahmincileri yarimiyla KDZ’lerin
tarimsal tiretim {izerindeki etkileri tahmin edilmistir.

Bulgular: Analiz sonuglarindan elde edilen bulgulara gore, 1995-2020 déneminde tarim sektoriinde KDZ
katilim endeksi artig gostermistir. Bu da tarim sektoriiniin kiiresel iiretim ve piyasalar ile entegre oldugunu
gostermektedir. Ancak 1995-2020 déneminde tarim sektoriinde KDZ konum endeksi ise negatif ve siirekli
kiiglilmiistiir. Bu da tarim sektoriiniin daha ¢ok geri baglantilar yoluyla KDZ’lere entegre oldugunu
gostermektedir. 1995-2020 doneminde tarim sektoriinde net katma deger kazanci 1’den kiigiiktiir. Ayni sekilde
bu da tarim sektoriinde geri bagintilarin ileri baglantilardan daha yiiksek oldugunu gostermektedir. Girdi-gikti
tablolardan elde dilen bulgular da bu durumu dogrulamaktadir. Ciinkii bulgular, 1995-2020 déneminde tarim
sektoriinde ithal ara girdi bagimliliginin siirekli artigin1 gostermektedir. Son olarak, ARDL, FMOLS ve
Fourier-ARDL tahmincilerinden elde edilen bulgulara gore, 1995-2020 déneminde ihracatin yurtici katma
degeri tarimsal iiretimi artirirken, ihracatin yabanci katma degeri ise tarimsal tiretimi olumsuz etkilemektedir.

Ozgiinliik/Deger: Giiniimiiz modern diinya ekonomisinde, iiretim kiiresel bir hal almus ve sektorel iiretim
kiiresel tiretim aglarma gittikge entegre olmustur. Ancak literatiir degerlendirildiginde, 6zellikle tarim sektorii
i¢in calismalarin sinirli oldugu goriilmistiir. Bu nedenle, Tirkiye tarim sektorii i¢in yapilmis olana bu
caligmanin literatiire katki saglayacag: diisiniilmektedir.

Anahtar kelimeler: Tarim sektorii, ARDL, Kiiresel Deger Zincirleri (KDZ’ler).

433



Nas, Cilt/Volume 31 SayvIssue 2 Yil/Year 2025

INTRODUCTION

In the modern global economy, one of the most significant structural transformations is the international
fragmentation of production, which has given rise to global value chains (GVCs) (Balie et al., 2019; Bialowas &
Budzynska, 2022). One of the main drivers behind this structural transformation worldwide is the trend of
globalization. With globalization, a new era of international competition has emerged, reshaping global production
and trade dynamics. In fact, since the 1960s, multinational corporations began to fragment their supply chains in
search of low-cost and foreign suppliers. By the 1980s, developed countries—particularly the United States of
America (USA)—started to pursue overseas supply chains. As a result, the production process shifted from “producer-
driven” commodity chains to “buyer-driven” supply chains. During the 1990s and 2000s, the scope and activities of
this process expanded exponentially (Gereffi, 2014). Moreover, factors such as advances in information and
communication technologies (ICT), declining transportation costs, and increased capital mobility have significantly
contributed to the rapid expansion of GVCs (Jangam & Rath, 2021; Montalbano & Nenci, 2022; Olasehinde-Williams
& Oshodi, 2024; Nana & Tabe-Ojong, 2025). Consequently, the international fragmentation of production, which
began notably in the 1980s, accelerated in the 2000s, and GVCs have since played a defining role in the global
economy (Ouedraogo & Takpara, 2025). GVCs refer to a production process in which a final good is produced by
crossing multiple borders before reaching the end consumer (Kim & Biyik, 2025) [In the literature, various terms are
used to describe global value chains (GVCs), including vertical specialization, international fragmentation of
production, global production networks, and trade in intermediate goods (Jangam & Rath, 2021)]. In essence, GVCs
represent the fragmentation of production across various countries, where each stage of producing a good or service
takes place in a different location, and value is added at every stage of the process (Kim et al., 2024; Han & Lee,
2025). In this process, instead of producing a final good or service, a country specializes in a specific stage of the
production process and focuses on particular activities (Olasehinde-Williams & Oshodi, 2024). Countries participate
in GVCs in two main ways: through forward linkages and backward linkages. Forward linkages involve supplying
intermediate inputs to other countries for their export-oriented production. Backward linkages, on the other hand, refer
to using imported intermediate inputs in a country’s export-oriented production (Lebdioui, 2022; Kim & Biyik, 2025).

A country’s participation in GVCs can promote economic growth and development. For developing countries,
engaging in GVCs offers the opportunity to benefit from comparative advantages and to leverage sectoral and
production-stage efficiencies from other countries. Moreover, GVCs can also catalyze technological progress (Kim,
2024; Nana & Tabe-Ojong, 2025). Another important advantage of participating in GVCs is the ability to easily access
intermediate inputs that are not available domestically, through backward linkages. This, in turn, enhances productivity
and improves export performance in developing countries. Forward linkages in GVCs bring intermediate input
producers in developing economies closer to final goods producers in more advanced economies. This allows
developing countries to integrate into existing supply chains rather than having to build their own from scratch (Tinta
et al., 2018; Pahl & Timmer, 2020; Jangam & Rath, 2021; Olasehinde-Williams & Oshodi, 2024; Ouedraogo &
Takpara, 2025). Alongside their advantages, GVCs may also present certain drawbacks. For developing countries in
particular, heavy dependence on primary products can create challenges in the process of GVC integration. As a result,
these countries may face limitations in their ability to move into higher value-added stages of production (Kim &
Biyik, 2025). Consequently, this situation can negatively affect both export performance and employment in
developing countries (Pahl & Timmer, 2020). Moreover, factors such as economic crises and natural disasters can
disrupt GVCs, creating disadvantages especially for developing countries (Han & Lee, 2025). In this regard, Gereffi
(2014) emphasizes that participation in GVCs does not always guarantee advantages, either for developing or
developed countries. Despite their advantages and disadvantages, the rise of GVCs has radically transformed the
global economy. Kordalska and Olczyk (2023) and Tabe-Ojong et al. (2024) argue that nearly two-thirds of global
trade today takes place through GVCs. In this context, GVCs have not only reshaped the industrial and service sectors
but have also significantly transformed the agricultural sector in the modern global economy (Greenville et al., 2017;
Awokuse et al., 2024). Bialowas and Budzynska (2022) and Beck et al. (2024) highlight that since the 1994 Uruguay
Round, GVCs in the agri-food sector have expanded significantly. The participation of the agricultural sector in GVCs
has made the production and consumption of agricultural and food products more accessible to many people (Tabe-
Ojong et al., 2024). Kim et al. (2024) point out that, unlike the industrial and services sectors, the agricultural sector
tends to participate in GVCs primarily through backward linkages. According to Pahl and Timmer (2020),
participating in GVCs through backward linkages tends to generate low value added. Consequently, this makes the
agricultural sector more vulnerable. The COVID-19 pandemic exposed this fragility, as disruptions in supply chains
during the pandemic limited access to essential goods (Awokuse et al., 2024).
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In this sense, this paper examines the impact of integrating the agricultural sector into global value chains
(GVCs) on agricultural production in Tiirkiye, employing both input—output tables and econometric methods. When
the studies on GVCs are evaluated, it is observed that the relationship between GVCs and various variables has been
empirically analyzed, including economic growth (Nana & Tabe-Ojong, 2025; Musthaq & Afzal, 2024; Osabohien et
al., 2024; Jingham & Rath, 2022; Taguchi & Nibayashi, 2021; Taguchi, 2024; Giuliani et al., 2005), exports
(Quedraogo & Takpara, 2025; Olasehinde-Williams & Oshodi, 2023; Pahl & Timmer, 2020; Hiroyuki & Pham, 2019;
Ahmad et al., 2017), competitiveness (Kordolska & Olczyk, 2023), agricultural production (Tabo-Ojango et al., 2024;
Zhang & Sun, 2023; Mantalbano & Nenci, 2022; Bialowas & Budzynska, 2022; Mantalbano & Nenci, 2020; Balie et
al., 2019), the environment (Han & Lee, 2025; Jithin & Ashraf, 2023), customs tariffs (Kim, 2024), and productivity
(Wicaksano et al., 2023). While some studies on the agricultural sector exist in the literature, research on the process
of Tiirkiye’s agricultural sector's participation in GVCs and its impact on agricultural production is particularly limited.
Therefore, this paper is expected to contribute to the existing literature. The main motivation of this research is to
empirically examine the impact of Tiirkiye’s integration into GVCs on agricultural production. For this purpose, data
from the OECD-TiVA (2023) and WB-WDI (2025) databases were utilized to analyze the agricultural sector’s GVC
participation and its effects on production. The study focuses on the period from 1995 to 2020, as this is the most
recent period for which GVC-related data are available in the OECD-TiVA (2023) database. The study is structured
into five main sections. The introduction discusses the development and significance of GVCs. The second section
presents agricultural growth and value-added trends in Tiirkiye. The third section presents a literature review related
to the study. The fourth section outlines the methodology employed. The fifth section presents the findings and their
discussion. Finally, the sixth section provides the conclusions of the study.

VALUE-ADDED TRENDS AND AGRICULTURE GROWTH IN TURKIYE

In Tirkiye’s economy, structural transformations have significantly affected the agricultural sector. After
implementing the import substitution industrialization policies, the share of the industry and services sector in the
economy increased, while the share of the agricultural sector declined. In the 1960-1970 period, the agricultural sector
constituted almost 50% of the total economy. However, by the 1980s, the share of the agricultural sector in the total
economy had fallen below that of the industrial sector. Because, again, in the post-1980 period, the export-oriented
industrialization policy prioritized industrial production, leading to a gradual decline in agricultural production.
Consequently, there have been significant declines in agricultural product exports. During the 1960—-1980 period,
agricultural raw material exports accounted for nearly 25% of merchandise exports, but this share fell below 10% after
the mid-1980s. The policy transformations led to a decline in Tiirkiye’s agricultural production, which in turn caused
a substantial increase in the sector’s import dependency in the global production process.

Figure 1 illustrates the growth rates of Tiirkiye’s agricultural sector during the 1995-2020 period. As shown in
Figure 1, agricultural production has experienced continuous fluctuations over the years. While the sector’s growth
rate was 1.96% in 1995, it declined to 0.73% by 2020. The highest growth rate was recorded in 2015 at 9.26%, whereas
the lowest was in 2001 at -8.89%. Notably, during periods of economic crisis—such as in 1997/98, 2001, and 2008—
growth rates dropped significantly. This indicates that the agricultural sector is particularly vulnerable to economic
shocks.
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Figure 1. Growth rates in the agricultural sector, 1995-2023 (%)
Source: WB-WDI (2025).

Figure 2 presents the domestic value added (DVA) in agricultural exports for the period 1995-2020. Figure 2
compares Tirkiye with OECD countries and non-OECD countries. Although Tiirkiye’s DVA share in agricultural
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exports was higher than that of both OECD and non-OECD countries in 1995, the data show a downward trend over
time. In 1995, the domestic value-added share in agricultural exports was 98.10% for Tiirkiye, 97.50% for OECD
countries, and 94.70% for non-OECD countries. However, this share steadily declined in Tiirkiye, falling to 89% by
2020, dropping below the averages of both OECD and non-OECD countries. Starting from 2008, the DVA levels of
OECD and non-OECD countries appear to converge.
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Figure 2. Domestic value-added agricultural sector’s gross exports, 1995-2020 (%)
Source: OECD-TiVA (2023).

Figure 3 displays the share of foreign value added (FVA) in exports for Tiirkiye, OECD countries, and non-
OECD countries in the agricultural sector during the 1995-2020 period. The share of FVA also reflects the extent of
backward linkages. As seen in Figure 3, the FVA share in Tiirkiye’s agricultural exports shows a steady upward trend
throughout the period. In 1995, the FVA share was 1.9% for Tiirkiye, 2.5% for OECD countries, and 5.3% for non-
OECD countries. This indicates that at the beginning of the period, Tiirkiye’s backward linkages in agriculture were
below the average of both OECD and non-OECD countries. However, over time, Tiirkiye's FVA share rose, surpassing
both groups' averages. By 2020, the FVA share in Tiirkiye’s agricultural exports had reached 11%, reflecting a growing
dependency on imported intermediate inputs in the agricultural sector. Another notable observation in Figure 3 is that
during periods of economic crisis, the share of FVA tends to decline. In the same period, as shown in Figure 2, the
domestic value added in exports increases. This suggests that during crises, backward linkages are significantly
affected, leading to disruptions in intermediate input imports and, consequently, a shift toward the use of domestic
inputs in production.
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Figure 2. Foreign Value-Added Agricultural Sector’s Gross Exports, 1995-2020 (%)
Source: OECD-TiVA (2023).

A BRIEF REVIEW OF LITERATURE

In today’s modern global economy, where the dominance of global value chains (GVCs) continues to grow,
the production of final goods has increasingly become shaped by patterns of exports and imports (Gereffi, 2014). As
a result, rather than producing a final good or service, economies have increasingly adopted a strategy of specializing
in specific stages of the production process. For a GVCs to emerge, a given good or service must pass through
production stages in at least three different countries before reaching its final form, with value added at each stage
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(Jangam & Rath, 2021; Kordalska & Olczyk, 2023; Kim & Biyik, 2025). Economies participate in GVCs in two main
ways. The first is through forward linkages, which refer to the extent to which a country supplies intermediate inputs
to the export-oriented production of other countries. The second is through backward linkages, which indicate the
extent to which a country uses imported intermediate inputs in its export-oriented production (Pahl & Timmer, 2020;
Kim et al., 2024). This also reflects the stage of the production network in which a country has specialized. If a country
participates through forward linkages, it indicates upstream specialization, typically associated with higher value-
added activities. Conversely, participation through backward linkages implies downstream specialization, often linked
to lower value-added outcomes (Pahl & Timmer, 2020; Olasehinde-Williams & Oshodi, 2024; Han & Lee, 2025). In
this context, it can be stated that a substantial body of literature has emerged analyzing the effects of GVCs. Within
this framework, Ouedraogo and Takpara (2025), in their study on African countries, find that forward linkages,
backward linkages, and GVCs contributed to industrialization during the 1995-2020 period. The study also notes that
African countries have primarily integrated into GVCs through backward linkages. Similarly, Nana and Tabe-Ojong
(2025), in their study on African countries covering the 1990-2022 period, report that GVCs have contributed to
economic growth. Moreover, the study highlights that participation in GVCs, particularly through labor-intensive
goods and knowledge-intensive services, is a key driver of growth. However, in contrast, Ouedraogo and Takpara
(2025) argue that African countries primarily participate in GVCs through forward linkages. Kim and Biyik (2025),
in their study analyzing 145 countries over the 1990-2018 period, argue that both forward and backward linkages
generally enhance export performance. Han and Lee (2025), in a different approach, examined how natural disasters
affect GVCs across 62 countries. The authors argue that prolonged and severe natural disasters weaken GVC linkages.

Kim (2024) emphasizes that additional burdens imposed on exporters—such as tariffs and quotas—hinder
participation in GVCs through both forward and backward linkages. Tabe-Ojong et al. (2024) investigated the global
position of the agro-food sector within GVCs. According to the study's findings, participation in GVCs by the agro-
food sector increased significantly during the 1990-2020 period, with a particularly strong rise in developing
countries. The study also notes that while the agricultural sector tends to participate in GVCs through backward
linkages, the food processing sector is more integrated through forward linkages. Mushtaq and Afzal (2024) analyzed
the importance of GVCs for economic growth in South Asian Association for Regional Cooperation (SAARC)
countries. The authors found that, during the 1990-2022 period, both forward and backward linkages contributed
positively to promoting growth. Similarly, Osabohien et al. (2024) report that participation in GVCs promoted
economic development in ASEAN countries during the 2014-2022 period. Kordalska and Olczyk (2023), in their
study on Central and Eastern European (CEE) countries, emphasize that during the 2000-2014 period, backward
linkages significantly enhanced competitiveness. Zhang and Sun (2023) investigated the participation of the
agricultural sector in GVCs across 58 countries during the 2000-2018 period. The findings of their study reveal a U-
shaped relationship between agricultural GVC participation and agricultural total factor productivity (TFP). Moreover,
while agricultural GVCs enhance TFP in high-income and upper-middle-income countries, such improvements are
not observed in lower-middle-income countries. Jithin and Ashraf (2023) examined the environmental impact of
GVCs participation across 61 countries. According to their findings, during the 2000-2018 period, GVC participation
led to an increase in CO: emissions. Meanwhile, Wicaksono et al. (2023), in their analysis of Indonesia’s automobile
sector for the 1995-2014 period, reported a rising trend in the sector’s GVC participation. The authors also noted that
improvements in labor productivity within the sector contributed to an increase in domestic value added, thereby
enhancing participation in GVCs.

Olasehinde-Williams and Oshodi (2022) argue that both backward and forward linkages enhanced export
performance in South Africa during the 1990-2018 period. Similarly, Montalbano and Nenci (2022), in their analysis
of the agricultural sector across 189 countries, found that integration into GVCs increases value added per worker in
agriculture. Another study focused on the agricultural sector was conducted by Bialowas and Budzynska (2022), who
analyzed 28 developing countries over the 1995-2018 period. Their findings suggest that foreign value added in
agricultural exports not only improves export performance but also provides comparative advantages for these
countries. Xing et al. (2022) argue that China has continuously increased its use of foreign value added to meet final
demand, highlighting that this strategy has positioned China as a major force in shaping the global economy. Similarly,
Jangam and Rath (2021), in their study covering 58 countries during the 2005-2015 period, found that trade through
GVCs significantly contributed to economic growth. Taguchi and Nibayashi (2021), in their study on East Asian
countries, suggest a U-shaped relationship between the GVC position index and economic growth. Pahl and Timmer
(2020), analyzing 59 countries over the 1970-2008 period, find that trade through GVCs enhances export efficiency.
Likewise, Montalbano and Nenci (2020) emphasize that participation in GVCs increases value added per worker in
the agricultural sector.
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Balie et al. (2019) emphasize that participation of the agricultural sector in GVCs in Sub-Saharan African
(SSA) countries leads to both positive and negative outcomes. Despite their relatively low share in global trade, the
study highlights that SSA countries play an active role in GVC participation within the agricultural sector. Similarly,
Hiroyuki and Pham (2019) find that GVC participation in Asian economies increases the domestic value added in
exports and facilitates technology transfer. Tinta et al. (2018), in their study on ECOWAS countries, argue that
backward linkages contribute to an increase in per capita energy supply. Ahmed et al. (2017), examining 46 countries
over the 1996-2012 period, suggest that integration into GVCs reduces the real effective exchange rate elasticity of
manufacturing exports. Ozer et al. (2016) emphasize that while Tiirkiye has integrated into GVCs, it has largely
specialized in assembly operations and low value-added sectors. Jiand and Liu (2015) highlight that developing
countries often serve as major suppliers, while developed countries remain the primary consumers and importers.
Nevertheless, they emphasize that developing countries have significantly benefited from participating in global ICT
production. Similarly, Taguchi (2014) notes that the participation of the manufacturing sector in GVCs has contributed
to economic growth in Asian countries. In particular, the study underscores that integration into GVCs in high value-
added sectors—such as machinery, electronics, and transportation equipment—serves as a key driver of growth.
Giuliani et al. (2005) emphasize that the participation of Latin American countries in GVCs represents a significant
dynamic for economic development. Similarly, Dolan and Tewari (2001) argue that integration into GVCs offers
important opportunities for development in emerging economies. Based on the literature review, it can be concluded
that there is a substantial body of both theoretical and empirical research on GVCs. These studies primarily examine
the impact of GVCs on factors such as economic growth, exports, and the environment. However, research focusing
specifically on how the agricultural sector is affected by integration into GVCs remains limited. Similarly, when the
literature on Tiirkiye’s economy is reviewed, it is observed that both theoretical and empirical studies examining how
the agricultural sector’s participation in GVCs affects agricultural production are limited. In this respect, it can be
argued that there exists a significant gap in the literature regarding the relationship between GVC participation and
agricultural production. Therefore, this study is expected to make a valuable contribution to the existing literature by
addressing this gap.

METHODOLOGY

This paper aims to scrutinize how Tiirkiye’s agricultural sector is integrated into GVCs and how the integration
of the agricultural sector into GVCs affects agricultural production. For this purpose, two different methods were
employed: firstly, input-output tables were utilized, and by applying traditional mathematical methods, the agricultural
sector’s GVCs participation, GVCs position, net value-added gains, and import dependency were calculated; secondly,
econometric methods were employed to investigate how the domestic and foreign value-added of exports affects
agricultural production. The OECD-TiVA (2023) and World Bank-WDI (2025) databases were used for the analysis.
The OECD-TiVA (2023) database was used to calculate GVCs participation, GVCs position, and net value-added
gains. The indicators in OECD-TiVA (2023) are based on the International Standard Industrial Classification Revision
4 (ISIC Rev. 4), comprising 45 sub-sectors and covering 76 countries. The most recent version of OECD-TiVA (2023)
covers data for the period 1995-2020. For this reason, the fact that the empirical analyses cover the period 1995-2020
is attributable to the availability of GVCs data in the OECD-TiVA (2023) database, which begins in 1995 and ends in
2020. In the econometric analyses, the value-added data of the agricultural sector provided in the WB-WDI (2025)
database were employed to represent agricultural production. The data used in the analyses are presented in Table 1.

Table 1: Data description and source

Variable Description Data Source

va Agriculture value added WB-WDI (2025)
exp Gross exports OECD-TiVA (2023)
dva Domestic value added in gross exports OECD-TiVA (2023)
fva Foreign value added in gross exports OECD-TiVA (2023)

Measuring indicators of GVCs

Based on the OECD-TiVA (2023) database, the methodologies proposed by Koopman et al. (2010) and
Koopman et al. (2012) were followed to calculate the GVCs’ participation, GVCs' position, and net value-added
(NVA) gains indices for the agricultural sector. The participation, position, and NVA of sectors in GVCs are calculated
as follows:

GVCs participation = dva/exp + fva/exp 1
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GVCs position = log(1 + dva/exp) — log(1 + fva/exp) 2
NVA Gains = Forward Linkages (dva) / Backward Linkages (fva) 3

In the equations, exp indicates gross exports, dva indicates domestic value added in exports (forward linkages),
and fva indicates foreign value added in exports (backward linkages). Equation (1) shows the GVCs participation
index, which measures the extent to which a sector is involved in a vertically fragmented production process. A
sector’s or a country’s participation in GVCs can occur through either forward linkages (intermediate goods exports)
or backward linkages (intermediate goods imports) (Dagistan, 2017; Wigley et al., 2018). Equation (2) shows the
GVCs position index, which indicates whether a sector is specialized in the initial or final stages of production. The
index increases when a sector’s forward linkage effects are greater than its backward linkage effects. Therefore, if a
sector operates at the early or upstream stages of production, its forward linkages are stronger. Conversely, if the
sector’s backward linkage effect is high, this implies specialization in the final stages of production and a high
dependency on imported intermediate inputs (Kersan-Skabic, 2017; Dagistan, 2017; Wigley et al., 2018). Equation
(3) represents the net value-added gains, where net value-added is calculated as the ratio of forward linkages to
backward linkages. If this ratio exceeds 1, it means that the country or sector has benefited in terms of net value added.
Finally, using input—output tables, the import dependency on intermediate inputs for the agricultural sector was
calculated (import dependency on intermediate inputs is calculated using input—output tables with the following
Sormula: R = Am(I-Aq)\. For a detailed explanation, see: Aydogus (2015) and Miller and Blair (2009)). The input—
output tables available in the OECD database also cover the 1995-2020 period.

Econometric model

After calculating the agricultural sector’s participation, position, and import dependency in GVCs using input—
output models, the study proceeds to econometrically analyze how GVCs integration has affected agricultural
production in Tiirkiye. For this purpose, the empirical analysis uses three key variables: agricultural value added (va),
domestic value added in exports (dva), and foreign value added in exports (fva). These variables are presented in Table
1.

The empirical model that analyzes how GVCs affect agricultural production in Tiirkiye can be expressed as in
Equation (4) (Ali et al., 2025; Chisanga, 2025):

Inva; = By + Bilndva, + Byinfva; + & 4

In Equation (4), o represents the coefficient of the constant term, i1 and B2 represent the coefficients of the
parameters /ndva and Infva included in the model, and & denotes the error term. The variables in Equation (4) are used
in their natural logarithmic forms.

Equation (4), which was established to analyze the impact of Tiirkiye’s agricultural sector participation in
GVCs on agricultural production, was estimated using the Autoregressive Distributed Lag (ARDL) model (for
robustness check of the ARDL results, the FMOLS and FARDL estimators were also applied). The ARDL method was
chosen because the study covers a 26-year period (1995-2020), and one of the main advantages of the ARDL approach
is its applicability in small sample sizes (Pesaran et al., 2001). Moreover, the ARDL approach is known to produce
robust results as it helps eliminate problems of endogeneity and serial correlation (Bertsatos et al., 2022; Liu et al.,
2022; Sun et al., 2023). In this approach, first proposed by Pesaran et al. (2001), it is not necessary for the variables
in the model to be integrated of the same order. That is, the independent variables can be stationary at level 1(0), at
first differences I(1), or a mixture of both. However, the dependent variable must be stationary at first differences I(1)
(Ozgur et al., 2022; Uzar & Eyuboglu, 2025). Once the stationarity condition of the series is satisfied, the existence
of a long-run relationship among the variables is tested using the ARDL bounds testing approach based on the F-
statistic. Accordingly, the long-run cointegration relationship in the model is estimated using the following equation
(Osman et al., 2025; Gharbi et al., 2025):

Alnva, = By + Yoy Brillnva,_; + Y7o BriAlndva,_; + Yi=o Bs; Alnfva,_; + 6;lnva,_, +
0,Indva,_, + 03Infva,_ +¢;
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In Equation (5), A denotes the first differences of the series; n represents the lag lengths of the variables; and
& 1s the error term. The coefficients 6;, 62, and 6; indicate the long-run cointegration relationship among the variables.
Here, the null hypothesis (Hy: 8, = 8, = 8; = 0) suggests that the variables are not cointegrated in the long run,
while the alternative hypothesis (H;: 8; # 8, # 03 # 0) indicates that the variables are cointegrated in the long-
run (Nor & Yusof, 2025; Hussein & Abdullahi, 2025). If the alternative hypothesis H; is accepted, the long-run and
short-run coefficients of the model can be estimated as follows (Sun et al., 2023; Ali et al., 2025; Laghari et al., 2025):

Inva, = By + Zf:ll Brilnva,_; + Zfio Bailndva,_; + Zfi() Bsilnfva,_; + +¢& 6
Alnva, = By + X0, By Alnva,_; + X2 B Alndva,_; + X403, Bs; Alnfva,_; + SECM,_; + & 7

Equation (6) presents the estimation of long-run coefficients in the ARDL ((py,p,, p3 ) ) model. After
estimating the long-run coefficients, the short-run coefficients are estimated using Equation (7). The term ECM,_4
represents the error correction term in the model. This coefficient is expected to be negative and statistically
significant. If the coefficient meets these theoretical expectations, it indicates that short-run disequilibria in the model
converge toward the long-run equilibrium (Bergougui, 2022; Laghari et al., 2025; Nor & Yusof, 2025).

EMPIRICAL FINDINGS AND DISCUSSION
Global value chains (GVCs)

The GVCs participation index calculated via Equation (1) is the sum of forward and backward linkages. Figure
4 shows the GVCs participation index of the agricultural sector in Tiirkiye. As seen in Figure 4, Tiirkiye’s agricultural
sector shows an upward trend in GVCs participation during the 1995-2020 period. In 1995, the GVCs’ participation
index in the agriculture sector (A) was 2.20%, rising to 11.30% in 2020. In the agriculture and forestry sub-sector
(A01_02), the participation index was 2.10% in 1995 and increased to 11.50% by 2020. In the fishing and aquaculture
sub-sector (A03), the index rose from 1.70% in 1995 to 8.20% in 2020. Therefore, the findings indicate that the
agricultural sector’s participation in GVCs steadily increased between 1995 and 2020, demonstrating a growing
integration of the sector into global markets. The integration of the agricultural sector into the global production system
is lower than other sectors. For example, in the manufacturing industry, the GVCs participation index was 19.30% in
1995, rising to 40.10% in 2020. In the services sector, the GVCs participation index was 10.40%, and increased to
16.30% in 2020. In the total economy, the GVCs participation index was 20.50%, and rose to 38.70% in 2020. The
agricultural sector's integration into GVCs exhibits similarities to that of the services sector. By 2020, it can be argued
that the participation indices for both sectors had converged. Nevertheless, the agricultural sector's integration into
global markets is arguably higher than that of the services sector.
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Figure 4: GVCs participation index in the agricultural sector, 1995-2020.
Source: Authors’ Calculation based on OECD-TiVA (2023).

Figure 5 illustrates the agricultural sector’s position within GVCs. The results show a consistent decline in the
GVC position index of the agriculture sector (A). The index dropped from -0.016 in 1996 to -0.101 in 2020. A similar
trend is observed in the sector’s sub-categories: the position index for agriculture and forestry (AO1_02) declined from

-0.017 in 1995 to -0.103 in 2020, while the index for fishing and aquaculture (A03) decreased from -0.017 in 1995 to
-0.079 in 2020. Thus, the position of the agricultural sector and its sub-sectors within GVCs weakened between 1995
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and 2020. This indicates that the sector is increasingly integrated into GVCs through backward linkages. The GVCs
position index of the agricultural sector exhibits a trend similar to that of the manufacturing and services sectors. The
position index has decreased in all three sectors, which indicates that these sectors are specializing more in the final,
downstream stages of production. In the overall economy, the GVCs position index was positive during the period
1995-2020, however, after 2000, it turned negative and continued to decline. In the manufacturing industry, the GVCs
position index was -0.0158 in 1995, declining to -0.1014 by 2020. Similarly, in the services sector, the GVCs position
index was -0.0266 in 1995, decreasing to -0.0712 in 2020. This finding suggests that, in both the aggregate economy
and the major sectors, integration into GVCs has predominantly occurred through backward linkages.
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Figure 5: GVCs position index in the agricultural sector, 1995-2020.
Source: Authors’ Calculation based on OECD-TiVA (2023).

An increase in a sector’s participation in GVCs within an economy does not necessarily indicate that the sector
or the economy has benefited. Whether GVCs’ participation generates gains can be assessed through the calculation
of net value added. Thus, after a country or sector becomes integrated into GVCs, the ratio of forward to backward
linkages serves as an indicator of net gains in terms of value added. In this context, the net value-added gains calculated
for the agricultural sector are shown in Figure 6. As observed in Figure 6, there is a declining trend in net value-added
gains for the agricultural sector and its sub-sectors during the 1995-2020 period. Moreover, throughout the entire
period, the net value-added ratio remained below 1. This indicates that the agricultural sector’s participation in GVCs
did not generate value-added gains for the sector. In the process of participation in global production, the net value-
added gains of the agricultural sector is lower than other sectors. In the 1995-2000 period, the total economy’s net
value-added gains exceeded 1, indicating that the economy had integrated into global production through forward
linkages. But after 2001, the value-added gains have consistently remained below 1. Accordingly, the net value-added
gains of the overall economy was 1.33 in 1995, whereas it declined to 0.79 in 2020. For the manufacturing industry,
net value-added gains was 0.61 in 1995, and it decreased to 0.41 in 2020. For the services sector, net value-added
gains was 0.58 in 1995, and it decreased to 0.36 in 2020. Hence, at both the aggregate and sectoral levels, integration
into global production has predominantly occurred through backward linkages, accompanied by a steady decrease in
net value-added gains.
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Figure 6: Net value-added gains in agricultural sector, 1995-2020.
Source: Authors’ Calculation based on OECD-TiVA (2023).
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In the context of GVCs, an assessment of Tiirkiye’s agricultural sector reveals that its participation in GVCs is
higher compared to both OECD and non-OECD countries. When compared with the European Union (EU), while
participation was lower than the average of EU countries at the beginning of the period, it increased during the period
and was almost the same as the EU at the end of the period. For that reason, it is evident that Tiirkiye’s agricultural
sector has integrated global production more rapidly than the agricultural sectors of the EU, OECD, and non-OECD
countries. In evaluating the position index, Tiirkiye’s agricultural sector was in a better position than the EU at the
beginning of the period but had fallen behind by the end of the period. In a similar vein, the position index of the
agricultural sector has exhibited a downward trend compared to that of OECD and non-OECD countries since the
early 2000s. This implies that, while the agricultural sector has rapidly integrated into global markets, it has specialized
in the final stages of the global production chain compared to the EU, OECD, and non-OECD countries. As a
consequence of the decline in the position index, the net value-added gain of Turkey’s agricultural sector has exhibited
a downward trend relative to the EU, OECD, and non-OECD countries. Consequently, the net value-added gain of the
agricultural sector, which was above the EU average at the beginning of the period, fell behind the EU, particularly
after 2008-2009. Similarly, since the 2000s, it has also declined relative to both OECD and non-OECD countries.

Figure 7 presents the import requirement for intermediate goods in the agricultural sector, derived from these
input-output tables. The calculated values have been indexed (1995 = 1). The findings in Figure 7 indicate how much
import is required to produce one unit of output in the agricultural sector under equilibrium conditions. According to
the results, the dependency on imported intermediate inputs in the agricultural sector showed a consistent increase
over the 1995-2020 period. A similar upward trend is observed in both sub-sectors, as the import dependency index
for intermediate inputs continues to rise.
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Figure 4: Import dependency in the agricultural sector, 1995-2020.
Source: Authors’ Calculation based on Input-Output Tables.

ECONOMETRIC FINDINGS

Unit root tests and cointegration

One of the most important steps in time series analysis is testing whether the series contains unit roots. This is
crucial because estimating models without first checking for stationarity may lead to biased or incorrect results.
Therefore, unit root tests are among the preliminary procedures that must be performed in time series analyses
(Laghari, 2025). Moreover, one of the key features of the ARDL approach applied in this study is that, provided the
dependent variable is integrated of I(1), the independent variables may be integrated at different levels (I(0) or I(1))—
but not 1(2) (Pesaran et al., 2001; Ozgur et al., 2022; Manasseh et al., 2025). For this reason, before testing for
cointegration, the stationarity properties of the variables were examined using the Augmented Dickey-Fuller (ADF),
Kwiatkowski-Phillips-Schmidt-Shin (KPSS), Fourier ADF, and Fourier KPSS tests. The results of these unit root tests
are presented in Table 2. According to the results in Table 2, the series included in the model are stationary at their
first differences.
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Table 2: Results of the unit root test

Variables c ?lg)i . KchsLSt
Inva 1.118667 (0.9964) -1.875932 (0.6354) 0.745367 0.257466
Indva -1.646702 (0.4449) -1.866690 (0.6414) 0.887794 0.260674
Infva -1.713514 (0.4126)  -1.706427 (0.7181) 0.897343 0.421492
Alnva -8.659227 (0.0000)  -9.056243 (0.0000)  0.190353***  (0.046332%**
Alndva -5.869277 (0.0001)  -5.602846 (0.0007)  0.147443***  (.064774%**
Alnfva -4.660781 (0.0013)  -4.815061 (0.0043)  0.275198***  (.054103***

Fourier ADF Fourier KPSS
Inva -0.047 -3.126 0.860 0.340
Indva -0.454 -3.122 0.632 0.751
Infva -0.577 -3.854 0.811 0.062
Alnva -8.817*** -8.721%** 0.021%*** 0.018%***
Alndva -4.508*** -5.431*** 0.068*** 0.049%%**
Alnfva -5.543%** -5.645%** 0.032%** 0.029%%*

Note:

1. c¢; with constant, ¢ & t; with constant & trend.

2.k xx FEF indicate that the variables are stationary at %10, %5 and %1 respectively.

3. For the ADF test, the lag length is determined by the Akaike Information Criterion (AIC), and the maximum lag is 1.

4. For the KPSS test, the spectral estimation method, Bartlett kernel, and Newey-West Bandwidth are chosen.

5. Critical Values for KPSS:

At constant, 0.739000, 0.463000, and 0.347000 with critical values for 1%, 5%, and 10%, respectively. At constant % trend, 0.216000, 0.146000,
and 0.119000 with critical values for 1%, 5%, and 10%, respectively.

6. Critical Values for Fourier ADF:

At Constan (k=1), -4.420, -3.810, and -3.490 with critical values for 1%, 5%, and 10%, respectively. At constant & trend (k=1), -4.950, -4.350, and
-4.050 with critical values for 1%, 5%, and 10%, respectively.

7. Critical Values for Fourier KPSS:

At Constan (k=1), 0.270, 0.172, and 0.132 with critical values for 1%, 5%, and 10%, respectively. At constant & trend (k=1), 0.072, 0.055, and
0.047 with critical values for 1%, 5%, and 10%, respectively.

Once the stationarity levels of the variables included in the model are determined, the existence of a long-run
cointegration relationship can be tested. As shown in Table 2, the results of the unit root tests indicate that the variables
are stationary at their first differences, satisfying the necessary precondition for applying the ARDL model. To
determine the cointegration relationship, the F-statistic proposed by Pesaran et al. (2001) is used. The results of the
ARDL bounds test for cointegration are presented in Table 3. When evaluating the results in Table 3, it is observed
that the F-statistic value obtained for the ARDL model is higher than the upper critical bounds at the 1%, 5%, and
10% significance levels. This indicates that the null hypothesis (Ho) is rejected, and the alternative hypothesis (H1) is
accepted. Therefore, there exists a long-run cointegration relationship among the variables (Pesaran et al., 2001; Ali
et al., 2025; Chisanga et al., 2025; Osman et al., 2025; Gharbi et al., 2025).

Table 3: ARDL bounds test (Co-integration)

F-statistic 10% 5% 1%
Sample Size 1(0) I(1) 1(0) I(1) 1(0) I(1)
6.343243 30 2915 3.695 3.538 4.428 5.155 6.265
Asymptotic 2.630 3.350 3.100 3.870 4.130 5.000

Long-run and short-run estimations

After confirming that the variables in the model move together in the long run (co-movement), the long-run
and short-run coefficient estimates can be obtained. The ARDL model allows for the estimation of both long-run and
short-run coefficients. These estimates are presented in Table 4. Based on the findings, it is observed that in the long
run, domestic value added in agricultural exports has a positive effect on agricultural production. Specifically, a 1%
increase in domestic value added in exports leads to an approximate 0.21% increase in agricultural production. A
similar effect is observed in the short run as well. In the short run, a 1% increase in domestic value added in exports
increases agricultural production by approximately 0.18%. Foreign value added in agricultural exports is found to
harm agricultural production. In the long run, a 1% increase in foreign value added in exports reduces agricultural
production by approximately 0.14%. A similar effect is observed in the short run as well. In the short term, a 1%
increase in foreign value-added leads to a decrease in agricultural production by around 0.12%. To ensure the
reliability of the results obtained from the ARDL model, robustness checks were conducted using the FMOLS and
FARDL estimators. The findings from the FMOLS estimation also support the results of the ARDL model.
Accordingly, in the long run, the domestic value added in exports increases agricultural production, while foreign
value added in exports decreases it. Similarly, the FARDL findings also support the results obtained from the ARDL
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and FMOLS estimations (before estimating the FARDL model, a cointegration test was conducted to examine whether
the series move together in the long run. In the FARDL framework, the FA statistic is used to test for cointegration
(Zhou et al., 2024, Sun et al., 2023; Liu et al., 2022). The FA statistic was found to be 9.07 with a p-value of 0.001,
indicating that the result is statistically significant at the 1% level). According to the FARDL results, a 1% increase
in the domestic value added in agricultural exports increases agricultural production by approximately 0.44% in the
long run and by around 0.30% in the short run. A 1% increase in the foreign value added in agricultural exports reduces
agricultural production by approximately 27% in the long run and about 14% in the short run. To test whether the
ARDL and FARDL models are functioning properly, an error correction model (ECM) was applied. The findings show
that in both the ARDL and FARDL models, the error correction term meets theoretical expectations, being negative
and statistically significant. This confirms that the error correction mechanism in both models is valid and functioning
as expected.

Table 4: ARDL long-run and short-run estimated results

LR Coefficient SR Coefficient
Indva Infva Indva Infva ecm
ARDL 0.210487 -0.139671 0.184048  -0.122127 -0.874392
(0.0029) (0.0001) (0.0015) (0.0000) (0.0000)

0.216068  -0.148435

FMOLS (0.000)  (0.0000)
Fourier ARDL 0.436165 -0.268424 0.3094854  -0.142786  -0.757958
(0.007) (0.010) (0.064) (0.068) (0.033)

Stability test and diagnostic tests

After the model was estimated, diagnostic tests were applied to assess the validity of the results. The outcomes
of these diagnostic tests are presented in Table 5. According to the results in Table 5, there are no diagnostic problems
in the ARDL model. In addition, to test the stability of the model, CUSUM and CUSUMQ tests were conducted. The
results of these tests are shown in Figure 8. Based on Figure 8, the model is stable, and there is no evidence of structural
breaks.
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Figure 8: Cusum and Cusumgq Tests

DISCUSSION

Since the 1980s, liberalization policies have played a significant role in shaping countries’ integration into the
global economy. In this process, countries have utilized various liberalization tools such as foreign trade, fragmented
production, outsourcing, and GVCs. Among these tools, GVCs have emerged as one of the most important
mechanisms of integration within the framework of liberalization policies. Technological, institutional, and political
developments have accelerated the integration of the production process into global production (Antras, 2020). In
particular, thanks to advanced information and communication technologies, developing countries can carry out
specific stages of the production process, thereby gaining access to global markets and benefiting from the
comparative advantages of other countries (Antras, 2022; Pahl & Timmer, 2020). In this context, the present study on
Tiirkiye’s agricultural sector finds that the integration of the agricultural sector into global production has increased
significantly. This is because the agricultural sector’s GVCs participation index has exhibited a continuous upward
trend. However, the participation index has experienced a significant decline, particularly during periods of economic
crisis. The reason for this is that, in times of crisis, firms tend to rely more on inventories rather than importing
intermediate inputs due to demand uncertainty, and thus carry out production accordingly (Los et al., 2015; Gyasi et
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al., 2024). Within the framework of GVCs, total value added is composed of both forward and backward linkages.
While forward linkages capture the domestic value-added content of exports, backward linkages reflect the foreign
value-added component of exports (Erkdk, 2020). High participation in GVCs does not always generate gains for
sectors. In this regard, the GVC position index provides information on the extent to which a sector or country
participates in the global production process. Based on the calculated GVCs position index, the agricultural sector’s
position index has shown a declining trend throughout the period. Such a decline suggests that the sector’s integration
into GVCs has primarily occurred via backward linkages. Thus, this finding suggests that the agricultural sector has
neither secured a high share from GVCs nor achieved considerable value-added gains. The findings obtained for net
value-added gains also support this situation, as the calculated net value-added gain is less than one. Therefore, the
share of imported intermediate inputs in the agricultural sector increased during the period, a result that is further
corroborated by the evidence derived from the input—output tables.

An assessment of the econometric findings indicates that forward linkages have a positive impact on
agricultural production in both the short and long-run. The results are in line with the findings of Ouedraogo and
Takpara (2025), Nana and Tabe-Ojong (2025), Kim and Biyik (2025), Tabe-Ojong (2025), Kordalska and Olczyk
(2023), as well as Olasehinde-Williams and Oshodi (2023). Forward linkages represent the domestic value added of
exports. In other words, they refer to the export of intermediate goods supplied by the sector for the production
undertaken by other countries for export purposes. At the same time, they also increase the demand for sectoral
production. In this way, such exports naturally enhance the production potential of the sector. As a result, as also noted
by Gyasi et al. (2024), the sector tends to specialize in the earlier stages of production within GV Cs, thereby generating
higher value-added. The analyses reveal that backward linkages have a negative impact on agricultural production in
both the short and long run. These findings are consistent with those reported by Bialowas and Budzynska (2022).
Backward linkages indicate the reliance on imported intermediate inputs in export-oriented production, a component
commonly defined as the foreign value-added content of exports. In this regard, the negative effect of backward
linkages may be attributed to the high reliance on imported inputs (Han & Lee, 2025). Furthermore, the evidence
derived from the position index corroborates this conclusion, demonstrating that the agricultural sector’s position
within GVCs has gradually deteriorated over the period. That is, foreign value added has persistently risen and
eventually exceeded domestic value added. Belie et al. (2029) also demonstrate that integration into GVCs may have
negative effects on agricultural production. Similarly, Ozer et al. (2016) argue that Tiirkiye’s integration into GVCs
has been concentrated primarily in low value-added sectors. The net value-added gain remained below one throughout
the period, thereby confirming the robustness of this result. Moreover, instead of being used in the production process,
the imported intermediate inputs may have been re-exported to third countries, which could in turn affect production
(Los et al., 2025; Antras, 2020).

CONCLUSION

In today’s modern global economy, the production of goods and services has become increasingly
internationalized. Global value chains (GVCs) have played a decisive role in the globalization of goods and services.
GVCs encompass all activities involved in the process—from production and design to delivery to the final consumer.
In other words, a product goes through multiple stages before reaching its final form. In this process, countries have
adopted a strategy of specializing not in producing the final good, but in specific stages of its production. Moreover,
virtually all sectors of the economy participate in GVCs and thus engage in global trade through these chains
(Olasehinde-Williams & Oshodi, 2024; Ouedraogo & Takpara, 2025; Nana & Tabe-Ojong, 2025; Kim & Biyik, 2025;
Han & Lee, 2025). In this context, the primary aim of this study is to analyze how the participation of Tirkiye’s
agricultural sector in global value chains (GVCs) affects agricultural production. To achieve this, the study first
calculates the GVC participation and position indices, as well as net value-added gains for the agricultural sector.
Then, the importance of GVCs for agricultural production is estimated using econometric methods. According to the
calculated GVC participation index, Tiirkiye’s agriculture and its sub-sectors showed a continuous increase in
participation in global value chains during the 1995-2020 period. This indicates that the agricultural sector has become
increasingly integrated with global markets. When evaluating the GVC position index, it is observed that the index
for agriculture and its sub-sectors is negative and has declined over time. A declining position index implies that the
sector is participating in GVCs primarily through backward linkages. This finding is further supported by the net
value-added gain, which is less than 1. A net value-added gain below 1 indicates that backward linkages outweigh
forward linkages in the sector. In this context, the findings indicate that the agricultural sector is integrated into global
value chains in a downstream manner, meaning it is specialized in the final stages of production. This also reflects an
increasing dependency on imported intermediate inputs. The results are further confirmed by the import dependency
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index, calculated using input—output tables. The evidence shows that the agricultural sector’s reliance on imported
intermediate goods consistently increased during the 1995-2020 period. Additionally, an econometric model was
applied to assess the effects of forward and backward linkages. For this purpose, ARDL, F-ARDL, and FMOLS
estimators were used. The findings obtained from these estimators indicate that, in both the short run and the long run,
forward linkages positively affect agricultural production, whereas backward linkages have a negative impact.

These results suggest that increased reliance on backward linkages and imported intermediate inputs negatively
affects agricultural output. In this context, a high level of forward linkages indicates that the sector is engaged in
upstream activities, meaning it specializes in the early stages of production—where value added tends to be higher
(Olasehinde-Williams & Oshodi, 2024). Participation in global value chains (GVCs) through backward linkages can
have negative implications for employment and productivity, particularly in developing countries (Pahl & Timmer,
2020; Awokuse et al., 2024). The empirical findings of this study support this argument, as the results indicate that
backward linkages negatively affect agricultural production. Additionally, the GVC position index further confirms
that the agricultural sector is integrated into the global production process mainly through backward linkages,
highlighting the sector’s specialization in downstream activities. In this context, Greenviller et al. (2017) and Kim et
al. (2024) also argue that the agricultural sector is predominantly integrated into global value chains (GVCs) through
backward linkages. Participation through forward linkages tends to increase capital value added, while backward
linkages are associated with a decline in capital value added and productivity (Pahl & Timmer, 2020; Tabe-Ojong et
al., 2024). Therefore, as countries and sectors integrate into global value chains (GVCs), they must carefully manage
the integration process to benefit from international competition, acquire technological capabilities, and enhance
productivity. In particular, to mitigate potential disruptions in the agricultural sector during times of crisis or natural
disasters, it is crucial to strengthen forward linkages.
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igbirligi aglarini ve arastirma bosluklarini ortaya koymaktir.

Tasarim/Metodoloji/Yaklasim: Bu calismada 01.10.2025 tarihinde Web of Science (WoS) -Core Collection
veri tabaninda “impact* evaluation®” AND “rural*” (etki degerlendirme ve kirsal) anahtar kelimelerini
birlikte igeren bir tarama yapilmistir. 581 adet sonug elde edilmistir. Elde edilen veri setinin analizinde
betimsel analiz ile bibliyometrik analiz yontemi kullanilmistir. Bibliyometrik analiz i¢in VOSviewer 1.6.20
paket programi, betimsel icerik analizi i¢in ise WoS veri tabaninda bulunan Analyze Results meniisiinden
yararlanilmistir. Arastirmada ortak-yazar analizi, ortak-kelime analizi ve atif analizi kullanilmustir.

Bulgular: Bibliyometrik analiz sonuglarina gore en iiretken, kaliteli olarak nitelendirilebilecek yiiksek atif
sayisina sahip, iletisim ve etkilesim ag orani yiiksek olan galismalarin ABD, Ingiltere, Cin gibi iilkelerde
yapildig1 belirlenmistir. Bu konulari iceren ¢alismalarin beklendigi iizere kirsal kalkinma, kalkinma
ekonomisinde yogunlasirken, saglik ekonomisi gibi alanlarda da etki degerlendirme metodolojisinin
kullanildig1 belirlenmistir.

Ozgiinliik/Deger: Bu calisma, etki degerlendirme ve kirsal kalkinma konularimi birlikte ele alarak
bibliyometrik agidan inceleyen ilk arasgtirmalardan biridir. Calisma, literatiirdeki yayinlarm gelisim
dinamiklerini, 6ne ¢ikan arasgtirma temalarimni ve igbirligi aglarin biitiinciil bir bakis agisiyla ortaya koyarak,
bu alanda gelecekte yapilacak caligmalara yon verecek Ozgiin bulgular sunmaktadir. Ayrica, etki
degerlendirme yontemlerinin kirsal kalkinma baglaminda nasil konumlandigini sistematik bir bigimde analiz
etmesi, ¢alismay1 hem akademik hem de uygulamali politika gelistirme agisindan degerli kilmaktadir.

Anahtar Kelimeler: Degisim teorisi, deneme deseni, karsit durum, miidahale etkisi, politika analizi.

Bibliometric analysis of academic studies on impact evaluation and rural issues

Abstract

Purpose: The aim of this study is to analyze academic research on impact assessment and rural development
through bibliometric methods, and to reveal publication trends, prominent themes, collaboration networks,
and research gaps in these fields.

Design/Methodology/Approach: In this study, a search was performed on 01.10.2025 in the Web of Science
(WoS) -Core Collection database, including the keywords “impact* evaluation*”” AND “rural*”. The study
yielded a total of 581 results. The analysis of the obtained data set was conducted utilizing both descriptive
analysis and bibliometric analysis methods. The VOSviewer 1.6.20 package program was utilized for
bibliometric analysis, while the Analyze Results menu in the WoS database was employed for descriptive
content analysis. The present study used a range of analytical techniques, including co-author analysis, co-
word analysis, and citation analysis.

Findings: The bibliometric analysis revealed that the most productive and impactful studies, distinguished by
high citation counts and extensive communication and interaction networks, as expected, were primarily
conducted in nations such as the United States, the United Kingdom, and China. These studies were largely
centered on rural development and development economics, with impact evaluation methodologies being
employed in disciplines like health economics.

Originality/Value: This study is among the first to examine the topics of impact assessment and rural
development together from a bibliometric perspective. It provides unique insights into the developmental
dynamics of the literature, the prominent research themes, and collaboration networks, offering guidance for
future studies in this field. Furthermore, by systematically analyzing how impact assessment methods are
positioned within the context of rural development, the study contributes valuable knowledge both for
academic research and for practical policy-making.

Keywords: Theory of change, experimental design, counterfactual, treatment effect, policy analysis.
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GIRiS

Basta fon saglayici kurum ve/veya iilkeler olmak iizere, kullandirmis olduklari maddi kaynagin etkisini ¢ok
boyutlu olarak 6grenmek istemektedirler. Elbette her proje ya da ¢alismanin etkisinin sayisal olarak dl¢iilemeyecegi
olgusu kabul edilmekle birlikte, saglanan destegin olusturmus oldugu farkliligin 6l¢iilmesi son 30-40 yillik donemde

iizerinde durulan kritik kavramlarin baginda gelmektedir. Bu yaklagim da beraberinde etki analizi, etki degerlendirme
gibi konularda cesitli projelerin ve arastirmalarin yapilmasini giindeme getirmistir.

Etki degerlendirme konusunda basvurulan bazi temel ve dnemli kavramlar asagida aciklanmustir: (i) Etki:
Kalkinmaya yonelik bir miidahale sonucunda, dogrudan ya da dolayli, planli veya plansiz bicimde ortaya ¢ikan;
olumlu ya da olumsuz nitelik tasiyan, birincil ya da ikincil diizeydeki uzun vadeli sonuglardir. (ii) Etki
Degerlendirmesi: Gézlemlenen sonuglarin, program faaliyetlerinden ne 6lgiide kaynaklandigini ve bu programin hig
uygulanmadig1 bir senaryoda benzer etkilerin ne diizeyde gerceklesecegini belirlemek amaciyla bilimsel aragtirma
yontemlerinin kullanilmasini ifade eder. Bu yaklasim, programin gercek etkisini 6lgebilmek adina, elde edilen
sonuclarmn programin yoklugunda ortaya ¢ikabilecek muhtemel sonuglarla karsilastirilmasini icerir. Ozellikle digsal
etkenlerin program sonuglarini etkiledigi durumlarda, bu yontemin amaci, programin basar1 diizeyine ya da
hedeflerine katkisini bu dis etkilerden arindirarak degerlendirmektir. (iii) Etkinlik: Belirli bir etkiyi olusturma yetisi
ya da kapasitesi olarak tanimlanir (Tandogan, 2008; Cobanoglu ve Yilmaz, 2020).

Etki degerlendirme analizi birgok alanda kullanilmaktadir. Bagta saglik bilimleri olmak {izere, tarim ve kirsal
kalkinma, sosyal bilimler, birgok miihendislik alaninda uygun bilimsel, analitik model ve deneme desenleri
olusturularak, uygulanabilir metodolojik yontemler ile analiz ve ¢ikarimlar yapilabilmektedir.

Bu ¢alismada, 6zellikle kirsal alanda yapilan etki degerlendirme ¢aligmalar1 tizerine odaklanilmistir. Yapilan
literatiir taramasina gore, Tirkiye’de bu alanda 6nemli ¢aligmalar yapildigi ve boylelikle belirgin bir seviyede bilgi
birikimi olusturuldugu ifade edilebilir. Ornegin; Tan ve ark. (2016) Aydin ilinde kirsal kalkinma destekleri kapsaminda
tarima dayali yatirim ve hibe projelerini degerlendirmislerdir. Agir ve Akbay (2018) Akdeniz Boélgesinde besi
sigircihiginin yogun olarak yapildigi Adana Ilindeiireticilerin besilik erkek sigir desteginden yararlanmalarinda etkili
olan faktorleri belirlemislerdir. Cobanoglu ve ark. (2018) tarafindan Tiirkiye genelinde yapilan iilkesel bir ¢calisma ile
Kirsal Kalkinma Yatirimlar1 Destekleme Programi (KKYDP)’nin etkisi belirlenmeye calisiimistir. imamoglu ve
Cobanoglu (2018) Balikesir ilinde tarimsal danigmanlik hizmetinin etkisini analitik olarak dlgmeye ¢alismislardir.
Korkmaz ve Cobanoglu (2018) Aydin il genelinde, tarim sektdriinde c¢alisan hanehalklarina saglanan mikro kredi
desteginin etkisini analiz etmislerdir. Aydin ve ark. (2020) Edirne’de damla sulama desteklerinin silajlik misir tiretimi
iizerine etkisini analiz etmiglerdir. Bayramoglu ve ark. (2021) tarafindan yapilan bir ¢alisma ile kamu desteklerinin
tarimsal {iriin piyasalarina bozucu etkisi analiz edilip, degerlendirilmeye calisilmistir. Cobanoglu ve ark. (2021)
Tirkiye’de bazi1 tarimsal girdilere uygulanan Katma Deger Vergisi (KDV) indiriminin ireticiler agisindan
degerlendirmesini yapmigslardir. Calismada giibre ve hayvan yemi fiyatlarimin genel diizeyinde, 2020 yilinda, 2015
yil1 baz alinarak yapilan kargilagtirmalar sonucunda %60 ila %70 oranlarinda kayda deger artislarin meydana geldigi
tespit edilmistir. Ozellikle 2018 yilinin ortalarindan itibaren giibre fiyatlarinda belirgin bir yiikselis gézlemlenmistir.
Hayvan yemi fiyatlarinda ise 2016 yilindan itibaren kademeli ancak istikrarli bir artig egilimi izlenmistir. Bu
dogrultuda, hayvan yemine uygulanan KDV istisnasimin fiyatlar iizerinde anlamli bir etki yaratmadigi
degerlendirilmistir. Semerci (2021) tarimsal destekleme uygulamalarimin iiriin geliri, liretim maliyeti ve briit kar degeri
iizerine etkilerini analiz edip, gerekli ¢ikarimlarda bulunmustur. Ozdemir ve ark. (2022), Tiirkiye’de iireticilere verilen
toprak analizi ve giibre desteklemesinin etki degerlemesini yapmislardir. Oziidogru ve ark. (2023) Tiirkiye’de yurtigi
sertifikali tohum tiretim ve kullanim desteklemelerinin etkisini analiz etmislerdir. Birol et al. (2024) iilkesel diizeyde
yapilan bir proje ile Tiirkiye genelinde uygulanmis olan geng gift¢i desteklerinin hayvancilik isletmelerine olan
etkilerini analiz etmislerdir. Kontrol grubu isletmelere gore destekten yararlanan isletmelerdeki hayvan sayisi ve siit
veriminde belirgin artislarin oldugu, bununda isletme geliri ve ¢ift¢i refahina olumlu etkilerinin oldugu belirlenmistir.
Yilmaz and Cobanoglu (2024) Aydin ilinde kuru incir iireten tarim isletmelerinin sahip oldugu siirdiiriilebilirlige dayalt
sertifikalarin, isletmelerin verimliligi ve tarimsal geliri iizerindeki etkisini incelemislerdir. Etki degerlendirme
analizleri sonucunda sertifikali isletmeler konvansiyonel iiretime gore daha siirdiiriilebilir olarak degerlendirilmistir.
Hazners et al. (2024) Letonya’da kiiciik giftliklere saglanan kirsal kalkinma programi desteginin etki
degerlendirmesini regresyon siireksizligi yontemi ile belirlemistir. Son yillarda halen gerek makro diizeyde fon
saglayan kurumlarin, gerekse de mikro diizeyde biitce kullandiran ya da farkli bir yeniligi uygulayan kurumlar i¢in
s6z konusu yeniligin etkilerini dlgebilmeye yonelik, temel ve klasik yontemlerin yaninda yeni nesil etki degerlendirme
yontemlerinin de gelistirildigi gdzlenmektedir. Ornegin Aubert et al. (2025) Fransiz LEADER programmin kirsal
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kalkinma {izerindeki etkisini test etmek i¢in yar1 deneysel bir yaklagim kullanmiglardir. Baslica katkisi, LEADER
programinin, miidahale (muamele) edilen belediyelerin ¢ekiciligi iizerindeki etkisini arastirmak ve yonetigim
tasariminin kirsal kalkinma politikalarinin etkinligi iizerindeki roliinii deneysel olarak ele almaktir. Sonuglar,
LEADER programmin yerel dinamikleri ve yerel aktorler arasindaki is birligini tesvik ederek proje aktivatdrii roliini
oynamada basarili oldugunu gosterse de LEADER programinin, verilen kirsal kalkinma projeleriyle paralel olarak
yonetildiginde ek bir etkisi olmadigi belirlenmistir. Copestake (2025), uluslararas: kalkinma uygulamasinda karma
yontemli etki degerlendirmesi siirecinde, nicel ve nitel tabanli modeller arasinda ayrim yapmanin yontemlerini
incelemistir. Lin and Peng (2025), gelismekte olan iilkelerde dijital kapsayici finansin kirsal kalkinma iizerindeki
etkisini ampirik olarak incelemek i¢in 2011 ve 2021 yillar1 arasinda Cin'deki 283 il diizeyindeki sehirden alinan panel
verilerini kullanan bir ¢aligma yapmuislardir. Bulgular, dijital kapsayici finansin kirsal kalkinmay1 énemli 6lgiide
kolaylastirdigini ortaya koymaktadir. Dahasi, insan sermayesi ve dijital ekonomi, dijital kapsayict finans ile kirsal
kalkinma arasindaki iliskiyi onemli 6l¢iide olumlu etkiledigi tespit edilmistir. Ayrica, dijital kapsayici finansin, daha
geligsmis kirsal alanlarda kirsal kalkinmayi tesvik ederken, daha diisiik kalkinma seviyelerine sahip bolgelerde
etkisinin 6nemli olmadig belirlenmistir.

Bibliyometrik analiz, matematiksel ve istatistiksel yontemler (6rnegin algoritmalar, yazilim paketleri vb.)
kullanilarak; 1) belirli bir arastirma alanina iligkin parametrelerin (yayin, yazar, dergi, anahtar kelime, tilke, kurum vb.)
"performans" agisindan Slgiilmesi, siiflandirilmasi ve siralanmasi yoluyla degerlendirilmesi ve ii) incelenen konu
cercevesinde bilimsel iletisimi yansitan entelektiiel, kavramsal ve sosyal yapinin, "haritalama" teknikleri araciligiyla
gorsellestirilmesidir (Oztiirk ve Giirler, 2022).

Geleneksel literatiir incelemeleri, sinirli sayidaki calismayi derinlemesine analiz etmeye odaklanirken;
bibliyometrik arastirmalar, yiizlerce hatta binlerce ¢alismay1 kapsayan daha genis bir literatiirii yiizeysel ancak genel
bir perspektifle degerlendirme olanagi sunar. Bu yoniiyle bibliyometrik analizler, geleneksel literatiir taramalar1 ve
icerik analizleri i¢in yol gdsterici bir temel olusturabilir. Nitekim bibliyometrik yaklagimlar araciligiyla, bir aragtirma
alaninin mevcut yapisi, oncii ¢aligmalar ve teoriler ile bu alani sekillendiren yazarlar ve yaymevleri arasindaki
etkilesimler ortaya konulabilir. Elde edilen veriler, arastirma alanmin entelektiiel haritasini ¢izerek daha ayrintili
incelenmesi gereken alt bagliklar1 belirleme imkani sunar. Bu tiir konular, geleneksel literatiir incelemeleri ve igerik
analizleriyle derinlemesine ele alinabilir. Dolayisiyla, bibliyometrik analizlerin geleneksel yontemlerin yerini
almaktan ziyade, bu yontemleri tamamlayici nitelikte oldugu ifade edilebilir (Zubik and Cater, 2015).

Bibliyometrik aragtirmalarda literatiiriin seffaf ve tekrarlanabilir bir bicimde belirlenebilmesi amaciyla
genellikle dort temel asama izlenmektedir: (a) Uygun veri tabanmin secilmesi; (b) ilk tarama siireci: arama
kapsaminda kullanilacak anahtar kelimelerin ve kavramsal ifadelerin belirlenmesi; (¢) Filtreleme (screening): yalnizca
arastirma konusuyla dogrudan iliskili literatiiriin dahil edilmesini saglamak iizere, ilk tarama sonucunda elde edilen
calismalarin belirli dahil etme ve hari¢ tutma &lgiitlerine (inclusion/exclusion criteria) gore degerlendirilmesi; (d)
Nihai veri kiimesinin indirilmesi ve analiz siirecine hazirlanmasi (Oztiirk ve Giirler, 2022).

Bibliyometrik arastirmalarda temel olarak iki tiir analiz siireci uygulanmaktadir (Cobo et al., 2011; Gutiérrez-
Salcedo et al., 2018): Iki, bilimsel ¢iktilar iizerinden arastirma alaninin genel goriiniimiinii sunan performans analizi,
ikincisi ise yazarlar, calismalar, kavramlar ve atiflar arasindaki iligkileri ortaya koyan bilimsel alan haritalama (science
mapping) siirecidir. Bir bibliyometrik ¢aligmada, arastirma amacina bagli olarak bu analiz tiirlerinden yalnizca biri
veya her ikisi birden tercih edilebilir (Oztiirk ve Giirler, 2022).

Performans analizinde, bilimsel aktorlerin iiretkenlikleri ve katkilar1 hakkinda ¢esitli sonuclara ulasilabilmekle
birlikte, bu aktorler arasindaki iliski, etkilesim veya ig birligi diizeylerine dair herhangi bir bilgi elde edilememektedir
(Oztiirk, 2021). Bu nedenle, yalnizca performans analiziyle bir arastirma alaninin yapisi ve temel dinamiklerine iligkin
kapsamli bir gériiniim sunmak miimkiin degildir. Bu noktada bilimsel alan haritalama, yazarlar, calismalar, dergiler,
kavramlar/anahtar kelimeler, kurumlar, iilkeler ve atiflar gibi bilimsel aktorler arasindaki ¢ok boyutlu etkilesimleri
analiz ederek arastirma alaninin biitiinciil bir yapisin1 ortaya koymak amaciyla kullanilmaktadir (Van Eck and
Waltman, 2010). Baska bir ifadeyle, bilimsel alan haritalama, bilimsel 6geler arasindaki iliski ve is birligi aglarinin
gorsellestirilmesine yonelik bir yontemdir (Block and Fisch, 2020). Bu baglamda, alan haritalama siirecinde
gerceklestirilen analizler, temel olarak bir ag ¢ikarim (network extraction) siireci olarak degerlendirilebilir (Oztiirk ve
Giirler, 2022). Ozetle, bilimsel alan haritalama; belirli bir arastirma alaninda yer alan yazarlar, kavramlar (anahtar
kelimeler) ve atiflar (caligmalar, dergiler veya yazarlar baglaminda) arasindaki iligki ve etkilesimlerin mekansal
(spatial) diizlemde sunumudur (Block and Fisch, 2020).
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Bilimsel alan haritalama siireci, esasen “analiz” ve ‘“gorsellestirme” olmak {izere iki temel asamanin
birlesiminden olusmaktadir (Boyack and Klavans, 2014). Analiz asamasinda, yazarlar, anahtar kelimeler, ¢alismalar,
dergiler gibi gesitli bibliyometrik 6geler arasindaki benzerlik matrisleri ve iliskiler hesaplanmaktadir. Gorsellestirme
asamasinda ise bu Ogeler arasindaki iligki ve is birligi aglari, grafiksel bigimde sunularak anlamli yapilar halinde
yorumlanabilir hale getirilmektedir (Oztiirk, 2021).

Bununla birlikte, bu tiir iliskileri ve benzerlik matrislerini manuel olarak hesaplamak, gerekli matematiksel ve
yazilimsal bilgi birikimini gerektirdiginden, ¢ogu arastirmaci tarafindan uzmanlik dis1 bir alan olarak
degerlendirilmektedir. Bu nedenle, bibliyometrik analiz uygulamalarinda yaygm olarak kullanilan gesitli paket
programlar ve yazilimlar arastirmacilara 6nemli kolayliklar sunmaktadir. Bu yazilimlarin bir kismi yalnizca analiz
islemlerine, bir kismi1 ise yalnizca gorsellestirme siireclerine odaklanirken; bazilari her iki islevi entegre bicimde
sunabilmektedir. Bu baglamda, paket programlar arastirmacilara su avantajlari saglamaktadir (Oztiirk ve Giirler, 2022;
Zubik ve Cater, 2015): (i) Ilgili literatiire dair yaynlar, uygun veri seti formatinda veri tabanlarindan disa aktarilabilir
ve analiz yazilimlarina kolayca entegre edilebilir. (ii) Karmasik hesaplamalarla manuel olarak ugrasmaya gerek
kalmaksizin, arka planda calisan algoritmalar araciligiyla &geler arasi benzerlik matrisleri otomatik bigcimde

olusturulabilir. (iii) Ogeler arasindaki iligki aglari kolaylikla gorsellestirilebilir.
(iv) Elde edilen gorseller, uygun formatlarda disa aktarilabilir ve bilimsel ¢aligmalarda kullanilabilir.
MATERYAL ve YONTEM

Bu arastirmada ortak yazar analizi, ortak kelime analizi, atif analizi, kaynak¢a eslesmesi analizi ve ortak atif
analizi gerceklestirilmistir. Bu amacgla, Web of Science (WoS) veri tabanm1 kullanilmis ve aramalar, “Documents”
meniisiinde yer alan Web of Science Core Collection veri tabani iizerinden yapilmistir. Tiim siiriimler (editions) ve
tiim alanlar (all fields) segenekleri isaretlenerek kapsamli bir literatiir taramasi gergeklestirilmistir.

(T3EL}

Tirnak isareti (“ ) kullanilmadan yapilan aramalarda, yazilan terimlere benzer veya yakin icerikteki kayitlar
da sonuglara dahil olabilmektedir. Bu nedenle, arama dogrulugunu artirmak amaciyla kullanilan anahtar kelimeler ¢ift
tirnak igine alnarak yazilmistir. Ote yandan, farkli bicimlerde ek alabilen terimlerle arama yapilmasi gereken
durumlarda, kelimenin basma veya sonuna yildiz (*) karakteri eklenmistir. Bu sayede, ilgili terimin g¢esitli
varyasyonlarina dair sonuglara ulasilmasi miimkiin olmustur. Y1ildiz isareti, kullanildig1 konumdan &nce veya sonra
gelebilecek her tiirlii eki kapsayacak bigimde arama sonuglarina dahil edebilmektedir.

Ayrica, birden fazla arama teriminin eszamanli olarak gectigi kayitlar1 elde edebilmek icin AND operatdrii
kullanilmistir (Oztiirk ve Giirler, 2022).

Bu calismada, 29 Eyliil 2025 tarihinde Web of Science (WoS) Core Collection veri tabaninda, “impact™®
evaluation®*” AND “rural*” ile “etki degerlendirme*” VE “kirsal*” anahtar kelimelerini igeren bir tarama
gergeklestirilmis ve toplam 581 yayin kaydina ulagilmigtir
(https://www.webofscience.com/wos/woscc/summary/b5e57a21-a901-4a3e-947b-7adece900ba3-
017dba5b50/a6d790dd-5d64-453b-811c-fee078e822f3-017dbaSbld/author-ascending/1) (1978-01-01 and 2025-29-
09) (WoS, 2025). Elde edilen bu veri seti, bibliyometrik analiz uygulamalarina uygun bigimde disa aktarilmistir.

Veri aktarim siirecinde, sonuglarin listelendigi ekranda yer alan Export meniisiinden, VOSviewer programi ile
uyumlu ¢aligan Tab Delimited File formati tercih edilmistir. WoS platformu, her sayfada maksimum 500 kayit
goriintiileme imkani sundugundan, Record Options bdliimiinde yer alan “All Records on Page” secenegi isaretlenmis
ve sonuglar 1-500 ve 501-581 olmak iizere iki ayr1 grup halinde disa aktarilmistir. Ayn1 pencerede, Record Content
kisminda “Full Record and Cited References” secenegi isaretlenmis ve Export komutu ile ilgili dosyalar uygun
klasorlere kaydedilmistir.

Bu calismada, VOSviewer yazilimi (Van Eck and Waltman, 2014) kullanilarak, “etki degerlendirme” ve
“kirsal” terimlerini iceren akademik literatiiriin bibliyometrik analizi gerceklestirilmigtir.

Veri setinin sistematik bigimde derlenmesinde, Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) akis semasi temel alinmistir (Page et al., 2021; Kose, 2024). Analiz siirecinde, bibliyometrik
degerlendirmeler igin VOSviewer 1.6.20 yazilimi, betimsel icerik analizleri i¢in ise WoS platformunda yer alan
Analyze Results modiilii kullanilmistir. Metin dosyasi (txt) formatinda indirilen veriler daha sonra Excel ortamina
aktarilmigtir.

Bu ¢alismada bibliyometrik analiz ve betimsel analiz olmak iizere, iki temel analiz yontemi benimsenmistir.
Bibliyometrik analiz teknigi dnceki boliimlerde ayrintili bicimde agiklanmigtir. Betimsel analiz ise belirli bir temaya
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odaklanan akademik ¢alismalarin genel yonelimlerini ortaya koymak amaciyla yapilan sistematik degerlendirmelerdir
(Calik ve Sozbilir, 2014; Dinger, 2018; Pollock and Berge, 2018). Bu yontemde, segilen konuya iligkin bilimsel
yayinlar belirli dlgiitlere gore siniflandirilarak, alandaki egilimlerin tespiti saglanmakta ve ilgili paydaslara yol
gosterici bir ¢ergeve sunulmaktadir (Suri and Clarke, 2009).

Arastirmada, bibliyometrik analizlerin gerceklestirilmesinde VOSviewer 1.6.20 yazilimi kullanilmistir.
VOSviewer, ag tabanli veri yapilar1 iizerinden haritalar olusturmak ve bu yapilar gorsellestirmek amaciyla
gelistirilmis bir ag analizi yazilimidir (Van Eck and Waltman, 2014). Bu baglamda ¢alisma, ortak yazar analizi, ortak
kelime analizi, atif analizi, kaynakca eslesmesi ve ortak atif analizi gibi bibliyometrik gostergeler iizerine
odaklanmigtir.

VOSviewer yazilimi, analiz ¢iktilarinin yorumlanmasini kolaylastirmak amaciyla ii¢ temel gorsellestirme
secenegi sunmaktadir:

1.Ag Gorsellestirme (Network Visualization): Elemanlar (yazar, kelime, dergi vb.) arasindaki iliskilerin
baglant1 hatlartyla gosterildigi harita tiirtidiir.

2.Katman Gorsellestirme (Overlay Visualization): Zaman, yayin yili veya atif sayisi gibi nicel dzelliklerin
analiz unsurlar1 lizerinde renk gegisleriyle gosterildigi harita tiiriidiir.

3.Yogunluk Gorsellestirme (Density Visualization): Belirli kavramlarin, yazarlarin ya da caligmalarin
yogunlastig alanlar1 gosteren ve sik kullanilan unsurlarin daha parlak renklerle vurgulandigi bir harita tiirtidiir.

Ancak katman gorsellestirme secenegi, VOSviewer tarafindan ortak atif analizlerinde desteklenmemektedir
(Orztiirk ve Giirler, 2022).

Calismada VOSviewer yaziliminda yer alan gorsellestirme (visualization) 6zelligi yogun bir sekilde tercih
edilmistir. Bu siiregte “Olgek (Scale)” ve “Agirliklar (Weights)” gibi yapilandirma secenekleri bulunmaktadir. “Olgek”
ayarl, saga veya sola hareket ettirilerek diizenlenebilir ve bu sayede ana ekranin boyutlandirilmasi saglanir. Haritadaki
unsurlarm biiyilikliigiiniin hangi kritere gore belirlenecegi ise “Agirliklar (Weights)” secenegiyle ayarlanir. Agirliklar
baslig1 altindaki parametreler, uygulanan analiz yontemine ve gorsellestirme tiiriine bagli olarak farklilik gosterebilir.
Ornegin, Ortak-Atif analizinden elde edilen ag gorselinde, calismalarin etiket boyutlar, ilgili calismalarin aldig atif
sayisina veya toplam baglant1 giicline dayandirilabilirken; Ortak-Kelime analizinden ¢ikan ag gorselinde, kelimelerin
etiket boyutlari, toplam baglanti giiciine ya da kelimelerin kullanim sikligina gore belirlenebilir. Bu nedenle,
analizlerden elde edilen haritalardaki unsurlarin boyutlari, gergeklestirilen analizin igerigine gore degisiklik arz eder.
Bu farkliliklar asagida belirtilmistir (Cizelge 1) (Oztiirk ve Giirler, 2022).

Cizelge 1. Farkli analiz tiirlerine gore agirlik secenekleri

Table 1. Weight options by different types of analysis

Analiz Tiirleri

Ortak-Yazar (Co- Ortak-Kelime (Co- Atf (Citation) Kaynake¢a Eslesmesi  Ortak-Atif
Authorship) Word/Co- (Bibliographic Coupling)  (Co-Citation)
Occurrence)
Agirhik (Weights) Baglantilar Baglantilar Baglantilar Baglantilar Baglantilar
Segenekleri* Toplam Baglanti  Toplam Baglant1 Giici ~ Aniflar Toplam Baglant1 Giicii Toplam
Giicii Kullanilma Siklig Normallestirilmis Atiflar Baglant1 Giicii
Calismalar Atiflar Normallestirilmis Atiflar Atiflar
Atiflar
Normallestirilmis
Atiflar

*[talik olarak yazilar parametreler ilgili analiz tiiriinde varsayilan olarak gelmektedir.

Bibliyometrik analizlerde kullanilan farkli yazilimlarda, incelenen alana ait ¢alismalar (atif yapan ya da
yapilan) - dergiler, yazarlar, iilkeler, kurumlar veya anahtar kelimeler, cesitli algoritmalar araciligiyla
gruplandiriimaktadir. Bu algoritmalarin matematiksel temelleri (Oztiirk ve Giirler, 2022), bu calismanin kapsamidan
bagimsizdir. Bu baglamda, yalnizca VOSviewer’da uygulanan kiimeleme yaklasimi ve haritalarda olusturulan
kiimelerin yorumlanma bigimine dair temel bir agiklama sunulmustur.

Analizlerden elde edilen haritalardaki kiimeler; atif iliskilerine (dogrudan atif, kaynakc¢a eslesmesi veya ortak-
atif), metinsel benzerliklere (ortak-kelime), sosyal aglar ve is birliklerine (ortak-yazar) ya da bazen bu unsurlarin bir
kombinasyonuna dayali olarak sekillenmektedir (Subelj et al., 2016). Birbirine benzerlik gosteren, yani iligki diizeyi
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yliksek olan 6geler, haritalarda birbirine yakin konumlandirilir ve ayn1 renk altinda gruplar halinde ifade edilir. Bu,
kiimeleme mantigmin temelini olusturur. Baska bir deyisle, VOSviewer, 6geleri gruplandirmak igin farkli renkler ve
haritadaki dairelerin konumlarini kullanir. Yiiksek benzerlige sahip 6geler birbirine yakin yerlestirilirken, disiik
benzerlikteki 6geler ise birbirinden uzak konumlandirilir (Van Eck and Waltman, 2014). Bdylece, bir kiime, birbiriyle
yakindan iligkili dairelerin olusturdugu bir topluluk olarak tanimlanir. Varsayilan olarak, ag haritasindaki her daire
(6ge) bir kiimeye atanir ve bir kiimenin bilyiikliigli, o kiimeye dahil edilen dairelerin (6gelerin) sayisini yansitir.
Ornegin, daha biiyiik kiimeler, daha fazla daire (6ge) barmdirir (Oztiirk ve Giirler, 2022).

Haritada 6gelerin kac farkli kiime altinda toplanacagi, VOSviewer’in altinda yatan algoritmalar tarafindan
belirlenir. Genellikle, programin varsayilan olarak 6nerdigi kiime sayisinin kullanilmasi tercih edilir. Bununla birlikte,
aragtirmaci, kendi degerlendirmelerine bagli olarak programda farkli diizenlemeler yapabilir. Bu nedenle,
aragtirmacinin incelenen alana derinlemesine hakim olmasi biiyiik énem tasir (Oztiirk ve Giirler, 2022). Bu calismada,
VOSviewer’1n varsayilan ayarlari kullanilmistir.

ARASTIRMA BULGULARI ve TARTISMA
Betimsel analiz

Betimleyici istatistik c¢ikarimlar cercevesinde, WoS kategorisine gore, ilgili arama terimleri olan “etki
degerlendirme” ve “kirsal” kelimelerini birlikte igeren 581 ¢aligmanin bulundugu baslica dergiler asagida belirtilmistir
(Sekil 1). Dergilerin asil amaglarinin ekonomi, ¢evresel bilimler ve ¢evresel caligmalar, kalkinma calismalari, tarim
ekonomisi politikasi, ¢cok disiplinli bilimler, saglik politikalar1 ve beslenme diyetetigi oldugu belirlenmistir. “Etki
degerlendirme” ve “kirsal” terimlerini iceren ¢alismalar yapilip, dergilerde yayinlanma tarihleri incelendiginde (Sekil
2), 55 calisma ile 2018 yilinda en fazla ¢alismanin yayinlandigi belirlenmistir. Bu y1li 2020 (51 ¢alisma), 2019 (44
caligma), 2021 (41 galisma), 2019 (44 calisma), 2022 (39 calisma) ve diger yillar izlemistir. Incelenen 581 calismanin
cogunlugunu (yaklagik %90) aragtirma makalesi olustururken, bu grubu derleme makaleler, konferans bildirileri, kitap
boliimii gibi eserler olusturmaktadir.
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Sekil 1. Etki degerlendirme ve kirsal terimlerini iceren ¢aligmalarin bulundugu baslica dergilerin dagilimi (%)

Figure 1. Distribution of major journals including impact evaluation and rural issues (%)
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Sekil 2. Yillara gore etki degerlendirme ve kirsal terimlerini igeren ¢alismalar (n)

Figure 2. The studies including impact evaluation and rural issues by years (n)

“Etki degerlendirme” ve “kirsal” kelimelerini igeren, atif sayisi en yiiksek olan ¢alismalarin dagilimi asagida

belirtilmistir (Cizelge 2).
Cizelge 2. Atif say1s1 en yiiksek olan baglica ¢alismalar

Table 2. Major studies with the highest number of citations

Calismanin adi Yazarlar Dergi Atif
sayisi
(n)
Extending health insurance to the rural population: An ~ Wagstaff, A., Lindelow, M., Gao, J., Xu, L., Journal of Health 475
impact evaluation of China's new cooperative medical ~ Qian, J.C. Economics, 28(1), 1-19
scheme
Effect of a cash transfer programme for schooling on  Baird, S.J., Garfein, R.S., McIntosh, C.T., Lancet, 379(9823), 446
prevalence of HIV and herpes simplex type 2 in Malawi: ~ Ozler, B 1320-1329
a cluster randomised trial
Effectiveness of a rural sanitation programme on Clasen, T., Boisson, S., Routray, P., Torondel, Lancet Global Health, 353
diarrhoea, soil-transmitted helminth infection, and child B., Bell, M., Cumming, O., Ensink, J., 2(11), E645-E653
malnutrition in Odisha, India: a cluster-randomised trial ~ Freeman, M., Jenkins, M., Odagiri, M., Ray,
S., Sinha, A., Suar, M., Schmidt, W. P.
Impacts of extension access and cooperative Wossen, T., Abdoulaye, T., Alene, A., Haile, Journal of  Rural 350
membership on technology adoption and household M.G., Feleke, S. Olanrewaju, A. Manyong, V. Studies, 54, 223-233
welfare
Findings from the SASA! Study: a cluster randomized = Abramsky, T., Devries, K., Kiss, L., Nakuti, BMC Medicine, 12, 332
controlled trial to assess the impact of a community J., Kyegombe, N., Starmann, E., Cundill, B., 122
mobilization intervention to prevent violence against Francisco, L., Kaye, D., Musuya, T., Michau,
women and reduce HIV risk in Kampala, Uganda L., Watts, C.
Interventions in small food stores to change the food  Gittelsohn, J., Rowan, M., Gadhoke, P. Preventing Chronic 263
environment, improve diet, and reduce risk of chronic Disease, 9
disease
The impact of lending to women on household Garikipati, S. World Development, 237
vulnerability and women's empowerment: Evidence 36(12), 2620-2642
from India
Evaluated strategies to increase attraction and retention  Dolea, C., Stormont, L., Braichet, J.M. Bulletin of the World 227
of health workers in remote and rural areas Health  Organization,
88(5), 379-385
The determinants and economic impacts of membership  Mojo, D., Fischer, C., Degefa, T. Journal of  Rural 219

in coffee farmer cooperatives: recent evidence from rural
Ethiopia

Studies, 50, 84-94

En ¢ok atik alan 3 makalenin saglik ekonomisi alaninda oldugu belirlenmistir. Caligmalarda, Cin’de kirsal
bolgelerde saglik sigortasi kapsamini genisletmeye yonelik yeni kooperatif saglik sistemi uygulamasinin etkileri
degerlendirilmektedir. Malavi’de Ogrencilere yonelik nakit transfer programinin, HIV ve herpes simpleks tip 2
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hastaliklarinin yayginlig1 {izerindeki etkisi incelenmistir. Odisha, Hindistan’da kirsal sanitasyon programinin
etkililiginin belirlenmesine yonelik, kirsal sanitasyon programinin ishal, toprak kaynakli parazit enfeksiyonlar1 ve
cocuklarda yetersiz beslenme iizerindeki etkileri, kiime randomize kontrollii bir ¢alisma ile incelenmistir. izleyen
calismalarda, tarimsal yayim hizmetlerine erisimin ve kooperatif iiyeliginin, teknoloji benimsenmesi ve hane refahi
iizerindeki etkileri incelenmektedir.

Yapilan incelemeye gore bu kapsamda, Tiirkiye kaynakli bir ¢alisma olmadigi belirlenmistir. Buna kargin
“Google Scholar” ve “Scopus” tabanli veri arama motorlarinda Tiirkiye’de yayinlanmis olan belirli sayida ¢aligma
oldugu tespit edilse, WoS kapsaminda herhangi bir ¢alismaya rastlanmamasi bir eksiklik olarak degerlendirilmektedir.

BiBLIYOMETRIK ANALIZ

Calismanin bu boliimiinde bibliyometrik analiz sonuglar1 yapilmis ve degerlendirilmistir.
Ortak yazar analizi (Co-Authorship analysis)

Ortak-Yazar analizinde, veri setindeki ¢aligmalarin yazarlar, yazarlarin kurumlar ve yazarlarin bulundugu
iilkeler arasindaki isbirligi aglar tespit edilmeye g¢alismaktadir (Glanzel and Schubert, 2006; Han et al., 2014;
Ponomariov and Boardman, 2016; Wang et al., 2014; Yan and Guns, 2014; Kahraman, 2024). Ortak yazarlik arastirma
alanlarinin entelektiiel yapilarindan ziyade sosyal aglar1 incelemek igin giiclii sosyal baglar1 yansitmaktadir (Zubik ve
Cater, 2015).

Ortak yazar analizinde analiz tiirii ortak yazarlik, analiz birimi yazarlar olarak secilmistir. Bir yazarin minimum
calisma sayis1 2, minimum atif sayisi ise 1 olarak secilmistir. 2165 yazardan 257’sinin bu degerleri karsiladig1 ve bu
257 yazarin birbirleri ile farkli diizeyde de olsa iligki i¢inde oldugu goriilmektedir (Sekil 3).

Cizelge 3. Yazarlar baglaminda ortak yazarlik analizi

Table 3. Co-Authorship analysis in the context of authors

Calismayr yapan Calisma Anf Toplam Calismayl yapan Calisma Anf Toplam

yazar sayisi (n) sayisi (n)  baglanti giicii  yazar sayisi (n) sayisi (n)  baglanti giicii
Tori, J.R. 4 66 29  Radriamanambintsoa, 3 47 21

M.

Biemba, G. 3 61 25  Razanadrakato, H.T.R. 3 47 21
Kang, Y. 5 27 25  Ruel-Bergeron, J. 3 16 21
Ngoma, T. 3 61 25 Budiharta, S. 3 230 19
Bonds, M.H. 3 47 21  Floyd, S. 3 122 19
Boyd, C.J. 3 64 21  Meijaard, E. 3 230 19
Garchitorena, A. 3 47 21 Murray, M. 4 88 19
Miller, A.C. 3 47 21  Santika, T. 3 230 19
Mitra, M. 3 16 21  Wilson, K.A. 3 230 19
Palermo, T. 7 125 21

Phuka, J. 3 16 21

En ¢ok calisma yapan, diger bir ifade ile baslica iiretken yazarlarin dagiliminin yanisira diger yazarlar ile
etkilesimi yiiksek olan yazarlar asagida belirtilmistir (Cizelge 3). Ag gorsellestirmesi 20 birim, 3 kiime, 54 baglanti
ve 90 toplam baglanti giicii ile gerceklesmistir.
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Sekil 3. Ortak yazar analizi yazarlik baglaminda ag haritasi

Figure 3. Co-Author analysis in the context of authorship network map
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Ortak yazar analizinde analiz tiirii ortak yazarlik, analiz birimi kurumlar olarak se¢ilmistir. Bir kuruma ait
minimum c¢alisma sayist 2, bir kurumun minimum alinti sayist 1 olarak seg¢ilmistir. 1043 kurumun, 224’{iniin
belirlenmis olan esik degerleri agtig1 belirlenmistir. Segilen kurum sayis1 160 olarak saptanmistir (Cizelge 4) (Sekil
4). Ag gorsellestirmesi 174 birim, 18 kiime, 453 baglanti ve 577 toplam baglant: giicii ile gergeklesmistir. Caligmanin
bu asamasinda arastirma konularini igeren ¢aligsmalarin ¢ogunlukla World Bank, London Sch. Hyg. & Trop. Med.,
Stanford Univ., Int. Food Policy Res. Ins. gibi kurumlar tarafindan yapildig tespit edilmistir. Bu durum da ekonomi,
kalkinma ve saglik alanlarinda arastirma yapan kurumlarda ¢aligmalarin yogunlastigi goriilmektedir.

Cizelge 4. Kurumlar baglaminda ortak yazarlik analizi

Table 4. Co-Authorship analysis in the context of organizations

Cahsmay1 yapan Calisma Atf Toplam Calismayr yapan Cahsma Atf Toplam
Kkurum sayisl (n) sayisi (n)  baglant: giicii  kurum sayisl (n) sayisi (n)  baglant: giicii
London Sch. Hyg. & 27 1069 47  World Bank 25 1209 17
Trop.Med

Stanford Univ. 7 67 26  Peking Univ. 7 245 16
Boston Univ. 9 237 23 U.CL. 6 183 16
Brigham & Womens 5 86 22 Univ. Calif. 10 509 15
Hosp. Berkeley

Harvard Med. Sch. 6 66 21 IFPRI 6 369 15
Int. Food Policy Res. 15 363 20  Heidelberg Univ. 4 42 14
Inst.

Johns Hopkins Blm. 9 679 19  Swiss Troop. & 3 44 14
Sch. Pub. Hlth. Publ. Hith. Inst.

Minist. Health 7 590 19 Univ. Basel 3 44 14
Africa Hlth. Res. Inst. 3 99 17 Univ. Malawi 7 160 14
Duke Univ. 12 427 17

Harvard Univ. 5 114 17
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Sekil 4. Ortak yazar analizi kurumlar baglaminda ag haritasi

Figure 4. Co-Author analysis in the context of organizations network map

Ortak yazar analizinde analiz tiirii olarak ortak yazarlik, analiz birimi olarak tilkeler secilmistir. Bir {ilkeye ait
minimum ¢aligma sayisi 1 ve minimum atif sayisi 1 olarak seg¢ilmistir. 95 {ilkenin tamaminin belirlenmis olan esik
degerleri astig1 belirlenmistir. Boylelikle secilen iilke sayist 102 olarak saptanmistir (Cizelge 5) (Sekil 5). ABD’nin,
yapilan caligma sayis1 agisindan belirgin bir farkla lider pozisyonu séz konusudur. Bu iilkeyi Ingiltere, Kenya,
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Almanya, Italya, Hollanda gibi iilkeler izlemektedir. Ag gorsellestirmesi 90 birim, 16 kiime, 366 baglant1 ve 690
toplam baglant1 giicii ile gergeklestirilmistir.

Cizelge 5. Ulkeler baglaminda ortak yazarlik analizi

Table 5. Co-Authorship analysis in the context of countries

Calismanin yapildigi iilke  Calisma Anf Toplam Cahsmanin  yapildigi  Calisma Atif sayis1  Toplam

sayisi (n)  sayisi baglanti iilke sayist(n) (n) baglanti
(n) giicil giicil
ABD 226 6001 227 Tanzanya 12 687 31
Ingiltere 88 2960 145 Cin 43 1328 28
Kenya 19 412 46  Endonezya 14 511 27
Almanya 32 905 42 Etiyopya 20 508 26
Italya 41 956 40  Giiney Afrika 25 288 26
Hollanda 25 549 39 Ispanya 20 233 26
Avustralya 32 645 38  Uganda 12 609 26
Hindistan 41 698 37  Isvigre 12 606 24
Banglades 19 237 36 Nijerya 14 529 22
Fransa 22 442 32
Malawi 12 562 32
_— argemtina me;gico
pakistan switzerland spain
& italy porwigal
brigise belgium
aust “i.
madagascag eswating
neths
W peoples r china
japan
cameroon Sy philippines
frwe
ethigpia ndia  USa
burkina faso austria
“:v zimbabwe o
swgden 7 kwa P e ng|and dominican rep
) ghana mozambique bangladesh haiti
czech republic
gambia ireland
malgwi
south korea P e
rwanda poland
ni@r\‘a botswana

southafrica
cote woire

niger
/}\ F:
J& VOSviewer

Sekil 5. Ortak yazar analizi tilkeler baglaminda ag haritasi

Figure 5. Co-Author analysis in the context of countries network map
Ortak kelime analizi (Co-Word/Co-Occurrence analysis)

Ortak-Kelime analizi, bir arastirma disiplininde yer alan ¢aligmalarin baslik, 6zet ve anahtar kelimelerinde
kullanilan terimlerin sikligin1 ve bu terimler arasindaki iliski aglarini ortaya koymaktadir (Callon et al., 1991;
Molinillo et al., 2016; Su and Lee, 2010). Farkli makalelerde yer alan iki anahtar kelimenin bir alanda bir araya
gelmesi, bu kelimeler arasindaki bagin bir gostergesidir. Bu yontemle, bir arastirma alanindaki alt temalarin
belirlenmesi de miimkiin hale gelir. Analizin temel dayanagi, kelimelerin yayinlarda birlikte yer alma sikliginin ve bu
kelimelerin ifade ettigi anlamlarin birbirine yakin oldugudur (Hu and Zhang, 2015).

VOSviewer yaziliminda ortak-kelime analizi i¢in, bir anahtar kelimenin minimum birlikte gegme siklig1 iki
olarak belirlenerek (gorsellerin daha net ve anlasilir olmast amaciyla) bir esik uygulanmistir. Ardindan, program
tarafindan iiretilen sonuclar, anahtar kelimelerin kullanim sikligina gore siralanmistir. Yazar anahtar kelimeleri temel
alinarak olusturulan ortak-kelime analizi ag haritast agagida sunulmustur (Sekil 6). Bir anahtar kelimenin minimum
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olusum sayis1 3 olarak alinmistir. 1605 anahtar kelimeden esik degerini gegen 134 anahtar kelime belirlenmistir.
Secilen anahtar kelime sayisi 134 olarak belirlenmistir. Yazarlarin segmis oldugu baglica anahtar kelimelerin “impact
”, “poverty (yoksulluk)”, “Africa (Afrika)”, “propensity score matching (egilim skoru

evaluation (etki degerlendirme)”,
eslestirme)”, “food security (gida giivenligi” oldugu saptanmistir (Cizelge 6).

Cizelge 6. Yazar anahtar kelimeler baglaminda ortak kelime analizi

Table 6. Co-Occurrence word analysis in the context of author keywords

Anahtar kelime Olusma Toplam Anahtar kelime Olusma Toplam

sayisi (n) baglanti giicii Sayisi (n) baglant1 giicii
Impact evaluation (etki 250 411 Cash transfers  (Nakit 14 28
degerlendirme) transferleri)
Poverty (yoksulluk) 28 64  Gender (Cinsiyet) 12 27
Africa (Afrika) 19 45 Mixed methods (karma 9 27

yontemler)

Propensity score matching (egilim 19 38  Sub-Saharan Africa (Sahra 8 25
skoru eslestirme) Alt1 Afrika)
Food security (gida giivenligi) 16 37  Agriculture (tarim) 10 24
Rural development (kirsal 26 35 Ghana (Gana) 9 24
kalkinma)
India (Hindistan) 20 33  Uganda 10 23

Yazarlarin kullanmis olduklar1 anahtar kelimeler incelendiginde etki degerlendirme kavram ile yoksulluk,
kirsal kalkinma, nakit &demeler, cinsiyet, gida giivencesi, tarim ve beslenme kelimelerinde yogunluk kazandigi
belirlenmistir. Ayrica Hindistan, Afrika, Cin, Gliney Afrika, Etiyopya, Zambiya gibi iilkelerin de anahtar kelime olarak
kullanilmasinin, kirsal alanda etki degerlendirme ¢aligmalarinin bu iilkelerde yapildigini ortaya koymaktadir. Bunun
yaninda propensity score matching (egilim skoru eslestirme) anahtar kelimesinin de gogunlukla kullanilmasinin,
calismalarda bu yontemin daha yogun olarak kullanildigini belirtmektedir. 134 birim iizerinden toplamda 14 kiime,
676 baglant1 ve toplam baglant1 giicii 989 olarak saptanmistir.

protected areas

deforestation

assesBment rural livelihoods matghing
® méxico  rural hawseholds rural deyelopment
@ > | i
bt agrfqultu?’e electricily access
traping ) energjiaccess - »
S o gender rural elaggrification
sustainability devel@gpment
income
household welfare
resilience - @ copsenvation
vietnam 4 | i
> l ma atl Qn Impact assessment
ruralehina b
- malewiiMpact evaluation
» tanzania
T z impact
cooperatives  @irgpensity §€ore matching africa - millennium villages
adoption & child yac hiv
nigesls @ malndgrition evaluation southiafrica
policy impa&fevaluation @ publighealth mentalhealth
uganda
health insurafice ® -, Intimate partner violence
low- and middle-income countfi e aith

hypertension

development effectiveness

5‘7@ VOSviewer
Sekil 6. Ortak kelime analizi yazar anahtar kelimeler baglaminda ag haritasi
Figure 6. Co-Occurrence word analysis in the context of author keywords
Atif analizi (Citation analysis)

Atif analizinin literatiirde iki farkli anlam ve amag ile kullamldig: belirtilmektedir (Oztiirk ve Giirler, 2022).
Bunlar: (i) Indirilen veri setindeki ¢alismalar iizerinden atif analizi (Van Eck and Waltman, 2020), (ii) indirilen veri
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setindeki caligmalarin kaynakgalari tizerinden atif analizi (Zubik and Cater, 2015). Bu asamada analiz tiirii olarak atif
analizi se¢ildikten sonra, analiz birimi olarak ¢aligmalar, dergiler, yazarlar, kurumlar ve iilkeler secilebilmektedir. Bu
calismada, sayfa siir1 dikkate aliarak analiz birimi olarak sadece ¢alismalar ve dergiler dikkate alinmustir. I1k olarak
calismalar baglaminda atif analizi yapilmistir (Sekil 7). Bir ¢alismaya ait minimum atif sayis1 esik degeri 5 olarak
belirlenmistir. Boylelikle 581 ¢alismanin 376’sinin esik degeri karsiladig: tespit edilmistir. Buna gore ilk siralarda
bulunan ¢aligmalarin yazarlari, atif sayilar1 ve baglantilar sirasiyla asagidaki gibi belirlenmistir (Cizelge 7).

Cizelge 7. Calismalar baglaminda atif analizi

Table 7. Citation analysis in the context of studies

Calismay1 yapan yazar Atif sayis1  Toplam baglani Calismay yapan yazar Atif sayis1 (n) Toplam baglanti
(n) giicil giicil
Wagstaff (2009) 486 6  Clemens (2011) 27 3
Peters (2011) 59 5  Filipski (2012) 16 3
Bensch (2012) 8 4 Hamburger (2019) 18 3
Bernard (2012) 102 4 Newman (2002) 55 3
Charlery (2016) 40 4  Pattanayak (2009) 13 3
Chirgwin (2021) 53 4 Segura-Perez (2016) 47 3
Arnold (2010) 74 3 Turner (2019) 13 2
Bayer (2020) 30 3 Van dewalle (2009) 47 2
Bensch (2011) 67 3 Wassie (2019) 16 2
Chen (2009) 56 3 Winther (2015) 19 2
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Sekil 7. Calismalar baglaminda ati1f analizi ag haritas1
Figure 7. Citation analysis network map in the context of studies

Bu kez analiz tiirii olarak atif analizi segildikten sonra analiz birimi olarak kaynaklar (dergiler) segilmistir
(Sekil 8). Bir kaynagin (derginin) minimum ¢aligsma sayis1 2 ve bir kaynagin (derginin) minimum atif sayisi 1 olarak
belirlenmistir. 338 kaynagin 80’inin esik degeri karsilamistir (Cizelge 8). En ¢ok atif alan dergilerin; Journal of
Development Effectiveness, World Development, Journal of Development Economics, Energy Policy, Energy
Research & Social Science, Journal of Rural Studies gibi dergiler oldugu belirlenmistir.
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Cizelge 8. Kaynaklar (dergiler) baglaminda atif analizi

Table 8. Citation analysis in the context of sources (journals)

Kaynak Calisma Auf Toplam Kaynak Calisma Atf Toplam

sayi1st (n) say1s1 baglant1 sayist (n) sayis1 baglanti

(n) giicii (n) giicli

Journal of 23 403 18  Agricultural Economics (Q2) 6 418 5
Development
Effectiveness (Q4)
World Development 28 1002 17 Campbell Systematic 5 63 4
Q1) Reviews (N/A)
Journal of 12 463 9  IDS Bulletin-Institute of 5 39 4
Development Development Studies (Q3)
Economics (Q1)
Energy Policy (Q1) 6 275 6  Australian Journal of 3 160 3

Agricultural Resource
Economics (Q2)

Energy Research & 4 60 6  Ecological Economics (Q1) 4 79 3
Social Science (Q1)

Journal of  Rural 8 799 9  Environmental & Resource 2 27 3
Studies (Q1) Economics (Q1)

World Bank Research 3 109 6  Food Policy (Q1) 9 230 3
Observer (Q1)
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Sekil 8. Kaynaklar (dergiler) baglaminda atif analizi ag haritas1

Figure 8. Citation analysis network map in the context of sources (journals)

SONUC

Bu ¢alismada “etki degerlendirme” ve “kirsal” kelimelerini igeren akademik ¢alismalarin bibliyometrik analizi
yapilmistir. Bibliyometrik analiz sonuglari, kaliteli olarak nitelendirilebilecek yiiksek atif sayisina sahip, iletisim ve
etkilesim ag orami yiiksek olan ¢alismalarin ABD, Ingiltere, Cin gibi iilkelerde yapildigmi gostermektedir. Yapilan
calismalarin genel olarak kirsal kalkinma, kalkinma ekonomisi alanlarinda yogunlasirken, saglik ekonomisi gibi
alanlarda da etki degerlendirme metodolojisinin kullanildig belirlenmistir.

Mikro ve makro diizeyde tarim ve tarimsal etkilesimi olan konularda, etkin ve amaca uygun politikalarin
olusturulmasinda, etki degerlendirme yaklagim ve arastirma siirecinin ¢ok amagli bir arag olarak kullanilabilecegi
ongoriilmektedir.

Tarim ekonomisi ana disiplini altinda, etki degerlendirme ve kirsal kavramlari ile yoksulluk, kirsal kalkinma,
nakit 6demeler, cinsiyet, gida giivencesi, tarim ve beslenme kelimelerinin yogunluk bir etkilesim i¢inde oldugu tespit
edilmistir. Ayrica egilim skoru eslestirme anahtar kelimesinin yogun olarak kullanilmasinin, bu ydntemin en ¢ok tercih
edilen aracglardan biri oldugunu gostermektedir. Kirsal alanda yapilan geleneksel etki degerlendirme ¢alismalarinin
temel amacin, saglanan fon kaynaklarinin genel olarak yoksullugu giderici etkisini ve refah artisini belirmeye ve
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Olcmeye yogunlastig1 belirlenmistir. Buna karsin son yillarda yapilan ¢alismalarda, kullandirilacak olan desteklerin
dijitallesme, insan kaynaklarinin gelistirilmesi, yapay zeka ve makine 6grenmesi yoniindeki egilimleri gelistirmeye
yonelik olacagi degerlendirilmistir. Ayrica etki degerlendirme yontemlerinin de gelistirilerek, yeni nesil
uygulamalarin, cografi bilgi sistemlerini de siirece dahil eden ¢oklu katmanli metodolojik ¢aligmalarin yapilmaya
baslandig tespit edilmistir.

WoS kapsaminda taranan Tiirkiye kaynakli basilmig bilimsel kaynaklarda ¢ok az ¢alisma oldugu, buna karsin
uluslararasi kaynaklarda Tiirk bilim insanlarinin belirli diizeyde de olsa yayinlart oldugu belirlenmistir. “Google
Scholar” ve “Scopus” gibi veri tabanlarinda yayinlanan kaynaklarda iilkemiz kaynakli yayinlar artig gosterebilecektir.
Gelecekte yapilacak caligmalarda, “etki degerlendirme”, “etki analizi” “kirsal” gibi anahtar kelimeleri icerecek
aragtirmalara odaklanilmasi faydali olacaktir.

Aragtirmacilarin Katki Orami Beyan Ozeti
Yazarlar makaleye esit oranda katki saglamig olduklarini ve intihal yapmadiklarini beyan eder.
Cikar Catismasi

Bu ¢alismada yazarlar arasinda ¢ikar ¢atigmasi bulunmamaktadir.
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Design/Methodology/Approach: Using an online survey, data from 213 adults were analysed with partial
least squares structural equation modelling (PLS-SEM).

Findings: The strongest relationship in the model is that perceived price positively affects attitude towards
imported products (B = 0.771, p < 0.001). Food nationalism variable significantly but weakly negatively
affected attitude (B = —0.103, p = 0.023). No significant relationship was found between perception of
adulteration and attitude (f =—0.060, p =0.221). The effect of attitude on purchase intention is significant and
negative (B = —0.377, p < 0.001). The purchase intention scale is reverse scored; therefore, a negative
coefficient actually indicates a positive behavioral intention. The explanatory power of the model is high for
attitude (R? = 0.65) and weak for purchase intention (R = 0.142).

Research Limitations/Implications: Convenience sampling and online collection restrict generalisability;
future studies should adopt probability sampling, broader demographics and mixed methods. Adding
perceived quality, brand image and health concerns may enhance explanatory power.

Social Implications: Marketers should highlight quality rather than engage solely in price competition, while
policymakers can bolster consumer welfare through price-advantage regulations.

Originality/Value: By integrating food nationalism, adulteration perception and price perception into a single
structural model, this research provides a holistic, empirically validated framework that advances
understanding of imported-food choice drivers in an emerging economy.

Keywords: Agricultural product import, consumer purchase intention, imported product attitude, smart pls.

Ithal tarim iirviinleri tercihinde gida milliyetciligi, fiyat ve sahtecilik

Ozet

Amag: Bu ¢alisma, gida milliyetciligi, sahtecilik (tagsis) algist ve algilanan fiyatin Tiirk tiiketicilerin ithal
tarim tirlinlerine yonelik tutumlarini ve satin alma niyetlerini nasil sekillendirdigini arastirmaktadir.

Tasarim/Metodoloji/Yaklasim: Cevrimici bir anket kullanilarak, 213 yetiskinden elde edilen veriler kismi
en kiiglik kareler yapisal esitlik modellemesi (PLS-SEM) ile analiz edilmistir.

Bulgular: Modeldeki en giiclii iliski, algilanan fiyatin ithal iiriinlere kars1 tutumu olumlu yonde etkilemesidir
(B=0,771, p < 0,001). Gida milliyetgiligi degiskeni, tutumu 6nemli dlgiide ancak zayif bir sekilde olumsuz
etkilemistir (B = —0,103, p = 0,023). Tagsis algisi ile tutum arasinda anlaml bir iligki bulunmamistir (f = —
0,060, p=10,221). Tutumun satin alma niyeti iizerindeki etkisi anlamli ve olumsuzdur ( =-0,377, p<0,001).
Satin alma niyeti 6lgegi ters puanlanmistir; bu nedenle, negatif katsay1 aslinda pozitif davranig niyetini
gosterir. Modelin agiklayici giicii tutum igin yiiksektir (R? = 0,65) ve satin alma niyeti i¢in zayiftir (R*> =
0,142).

Arastirmanmin Stmrhliklary/Etkileri: Kolaylik 6rneklemesi ve ¢evrimici veri toplama, genellestirilebilirligi
kisitlamaktadir; gelecekteki calismalar olasilik orneklemesi, daha genis demografik bilgiler ve karma
yontemler kullanmalidir. Algilanan kalite, marka imaji ve saglik endiselerinin eklenmesi agiklayict giicii
artirabilir.

Sosyal Cikarimlar: Pazarlamacilar, yalnizca fiyat rekabetine girmek yerine kaliteyi vurgulamali, politika
yapicilar ise fiyat avantaji diizenlemeleriyle tiiketici refahini artirabilir.

Ozgiinliik/Deger: Gida milliyetciligi, tagsis algisi ve fiyat algisim tek bir yapisal modele entegre eden bu
arastirma, gelismekte olan bir ekonomide ithal gida se¢imini etkileyen faktorlerin anlagilmasini ilerleten,
biitiinciil ve ampirik olarak dogrulanmis bir ¢er¢eve sunmaktadir.

Anahtar kelimeler: Tarimsal iiriin ithalati, tilketici satin alma niyeti, ithal {irin tutumu, smart pls.
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INTRODUCTION

With globalization and the development of foreign trade, imported agricultural products have become more
visible in the Turkish market, and consumers have begun to easily access imported products in addition to domestic
products. Turkey's agricultural product imports have exceeded US$21.6 billion (TUIK, 2025). This situation shows
that, despite the strategic importance of the agricultural sector, dependence on imports continues in some inputs
(Tirkmen Ceylan et al., 2025). In particular, increasing dependence on imports of products such as wheat, corn,
soybeans, and meat is creating sensitivity among consumers regarding food safety and supply chain issues. Therefore,
understanding the factors that influence consumer preferences is important in guiding import policies (Merdan &
Comakli, 2025).

Agricultural imports affect not only supply but also consumer behavior and the competitiveness of domestic
producers. Kili¢ and Aydin Eryilmaz (2020) state that increasing imports shape consumers' preferences for price,
quality, and accessibility, and that this difference in perception changes the dynamics of the domestic market. Ozkan
et al. (2023) reveal that imported products lead to different consumer behaviors based on perceptions of quality and
safety. Siddiqui et al. (2023) emphasize that consumer confidence is strengthened by factors such as health awareness,
label reliability, and food safety. These findings indicate that social perception dimensions, not just economic ones,
must be considered in import policies.

Consumers' preferences for imported products are multidimensional. Price perception, food nationalism, and
adulteration perception are particularly prominent in decision-making processes. Zeithaml (1988) states that price is
evaluated not only in terms of cost but also in terms of quality and perceived value, while Lichtenstein et al. (1993)
state that price is a determining factor in purchase intention in terms of value and profitability. Kili¢ and Aydin
Eryilmaz (2020) demonstrate that global price fluctuations and competitive pricing can directly influence preferences
for imported products.

On the other hand, consumer ethnocentrism, as defined by Shimp and Sharma (1987), transforms into “food
nationalism” in the context of food, leading consumers to prefer local products for moral and cultural reasons
(DeSoucey, 2010). However, in some cases, national sensitivities may take a backseat, and consumers may turn to
imported products based on price and quality considerations. Perceptions of adulteration, meanwhile, erode consumer
trust; uncertainties regarding origin, content, and production conditions, in particular, exacerbate negative attitudes
toward imported products (Djekic & Smigic, 2024). Evaluating these factors together is critical to understanding the
multidimensional nature of consumer behavior.

This study examines the effects of these three important variables—price perception, food nationalism, and
adulteration perception—on attitudes toward imported products and purchase intentions using an empirical model.
This multidimensional perspective aims to contribute both academically and practically to imported product policies,
marketing strategies, and public regulations. Addressing these factors, which are generally evaluated separately in the
literature, in an interactive manner will enable a more comprehensive understanding of consumer behavior. In this
context, the second section of the study presents the theoretical framework and findings from previous research on the
concepts of price perception, food nationalism, and adulteration perception through a literature review. The third
section explains the methodology of the study, detailing the sample structure, data collection tool, and analysis
methods. In the fourth section, the findings are interpreted in light of empirical analysis, and the relationships between
variables are evaluated. In the fifth and final section, the results are summarized, and the theoretical and practical
contributions of the study, as well as recommendations for policymakers and industry actors, are presented.

LITERATURE REVIEW

With globalization, imported agricultural products have become more accessible in Turkey, but consumer
attitudes have remained cautious compared to domestic products, influenced by factors such as price perception, food
nationalism, and adulteration. This study examines Turkish consumers' attitudes and purchase intentions toward
imported agricultural products based on these three key factors highlighted in the literature.

Food nationalism and preference for domestic products

One of the important factors influencing attitudes toward imported products is the consumer ethnocentrism
tendency defined in the literature as “food nationalism.” This tendency causes individuals to develop an emotional
attachment to domestic foods and to approach foreign-sourced products with caution. Studies conducted in Turkey
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show that ethnocentrism is positively related to the intention to purchase domestic products and negatively related to
attitudes toward imported products (Sertoglu & Catli, 2017; Sahin & Sanci, 2017). According to the study by Kilig
and Aydin Eryilmaz (2020), the majority of those who prefer local products act out of nationalist sentiments, while
those who prefer imported products emphasize technological superiority or price advantages. A study conducted by
Ozyiirek et al. (2019) in Erzincan also reached similar findings; while only 5.7% of respondents preferred imported
red meat, 33.3% avoided imported meat on the grounds of supporting domestic production. This situation clearly
demonstrates the effect of food nationalism on consumer preferences.

Consumer ethnocentrism is not only economically but also socio-psychologically grounded. Onurlubas and
Altunisik (2019) noted that consumers in Istanbul actively preferred domestic products due to ethnocentric tendencies;
similarly, Aytos et al. (2023) revealed in their studies that nationalism and country-of-origin perception had a
significant effect on the intention to purchase domestic products. Giirbiiz and Bardak¢i (2023) determined that
CETSCALE is a valid measurement tool in the context of food consumption and confirmed the multidimensional
structure of ethnocentrism. This literature shows that there is a strong “local product” trend in Turkey and that the
dimension of nationalism should not be ignored in the marketing of imported products.

Perception of adulteration and product reliability

The risk of adulteration in imported food products creates uncertainty and distrust among consumers, leading
to more selective behavior. Consumers' intention to purchase imported agricultural products is closely related to their
confidence in the authenticity of the products. In particular, concerns about adulteration can weaken consumer
confidence and negatively affect purchase intentions (Spink & Moyer, 2011). This situation leads to a preference for
well-known brands and attention to packaging/label information.

The perception of adulteration in imported products shapes not only consumers' sense of trust but also their
preferences. Ozyiirek et al. (2019) noted in their study conducted in Erzincan that imported red meat was preferred by
only 5.7% of consumers, with the main reasons being distrust and a tendency to support domestic production. All
consumers stated that the origin of the product should be clearly indicated. Food adulteration increases consumers'
perception of risk, and this situation negatively affects purchasing behavior by causing uncertainty in the decision-
making process, especially for imported products (Djekic & Smigic, 2024).

On the other hand, trust in the countries of origin of imported products can positively influence consumer
behavior. Kili¢ & Aydin Ery1lmaz (2020) stated that imported products from developed countries are considered more
reliable and that consumers are willing to pay higher prices for these products. Indeed, Meerzan & Gustafson (2019)
state that although consumers are sensitive to the risk of adulteration, they exhibit a more flexible and positive attitude
toward products from reliable countries of origin.

The effect of price perception

Price perception refers to consumers' subjective assessments of whether a product is expensive or cheap, and
is an important determinant of attitudes toward imported products. In particular, the perception of reasonable prices
for imported agricultural products can increase the demand for these products. Karabas and colleagues (2013) found
that when the price of imported animal products decreases, the likelihood of them being preferred increases by 4.13
times; Angus beef, in particular, can be preferred 38 times more than domestic beef. Similarly, Kili¢ and Aydin
Eryilmaz (2020) noted that price is one of the primary motivations for consumers who prefer imported products. These
results indicate that price advantages can outweigh preferences for domestic products.

However, price perception is not limited to low prices; excessively low prices may be perceived by some
consumers as an indication of low quality or adulteration. Especially in cases where quality cannot be tested, low
prices can create a perception of low quality (Heinsalu, 2018). In conclusion, price perception can strengthen the
preference for imported products; however, this effect should be evaluated in conjunction with psychological and
socio-cultural perceptions.

Attitude toward imported goods

In consumer behavior and international trade literature, attitudes toward imported goods refer to consumers'
general evaluations, feelings, and judgments regarding foreign-made products. These attitudes are influenced by
various factors, including individual values, national identity, cultural approaches, and perceptions related to the
product's origin. Consumer ethnocentrism can lead to negative attitudes toward imported products, based on the belief
that domestic products should be preferred and that foreign products may harm national interests (Baynis & Gegti,
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2022). Onurlubas and Altunisik (2019) found that preferences for domestic products in the food sector increase
negative attitudes toward imported products. In contrast, xenocentric consumers may view foreign products as higher
quality and more prestigious, thereby exhibiting positive attitudes (Balabanis & Diamantopoulos, 2016; Baynis &
Gegti, 2022).

Country-of-origin image and consumer hostility are also important factors influencing these attitudes. Negative
perceptions formed for political or historical reasons may cause a distant attitude towards foreign products; however,
Yoriik et al. (2016) stated that young Turkish consumers make decisions relatively independent of political crises.
Yurtsever (2021) stated that individuals with a global identity focus on factors such as quality and innovation rather
than origin and exhibit more positive attitudes.

In recent years, factors such as perceptions of adulteration, product safety, and price sensitivity have also
shaped attitudes (Kili¢ & Eryilmaz, 2020). Adulteration creates distrust among consumers, while products from
developed countries are perceived as more reliable and support positive attitudes (Onurlubas & Altunisik, 2019). Price,
on the other hand, constitutes the economic aspect of attitude. Ergin and Akbay (2010) note that some consumers view
imported products as status symbols, while economic crises and currency fluctuations can increase price sensitivity
and create negative attitudes (Baynis & Gegti, 2022). In this context, cultural tendencies, along with adulteration,
security, and price perception, are the fundamental factors determining consumer attitudes toward imported products.

Intention to purchase imported goods

A consumer's intention to purchase an imported product is shaped by the individual's attitude, subjective norms,
and perceived behavioral control, as defined in the Theory of Planned Behavior (Ajzen, 1991). In this context, the
literature frequently emphasizes that a positive attitude toward imported goods increases purchase intention (Camacho
et al., 2020). Specifically in Turkey, Baynis and Gegti (2022) found that Turkish consumers' positive attitudes toward
imported products significantly influenced their purchase intention.

Ergin and Akbay (2010) state that some consumers view imported products as status symbols and that this
perception can strengthen their intention to purchase. This situation highlights the impact of social influence and
cultural symbols on consumer behavior. However, purchase intention does not always translate into behavior. External
factors such as exchange rate fluctuations, import taxes, or economic uncertainties can limit the realization of positive
intentions. Nevertheless, a study by Yoriik et al. (2016) shows that even during diplomatic crises, young Turkish
consumers do not easily give up their intention to purchase imported products.

In conclusion, the intention to purchase imported agricultural products is shaped by a combination of
multidimensional factors such as nationalism, economic sensitivities, and security concerns. Food nationalism creates
a distant attitude toward imported products, while price perception reflects economic evaluations and adulteration
concerns reflect psychological factors related to food safety. The interaction of these variables determines the
consumer's attitude toward imported agricultural products and the transformation of this attitude into purchasing
intent. Based on the findings from the literature, the hypotheses established in this study are as follows:

Hi: Food nationalism negatively affects consumer attitudes toward imported goods.
H,: Falsification perception negatively affects consumer attitudes toward imported goods.

Hs: Higher perceived price as an indicator of quality positively influences consumer attitudes toward imported
goods.

Ha: Positive attitudes toward imported goods positively affect the intention to purchase imported goods.

Based on these hypotheses, the conceptual research model depicting the relationships among food nationalism,
food adulteration perception, perceived price, attitude, and purchase intention is shown in Figure 1.
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Figure 1. Research Model

MATERIAL AND METHODS

This study was designed within the framework of quantitative research methods, and data were collected
through an online survey. The ethical approval for these forms was obtained from The Mudanya University Ethics
Committees on 25.06.2025. This study used a non-probability convenience sampling method because it targeted adult
consumers who purchase imported agricultural products in Tiirkiye and have internet access. The survey was
distributed online via social media and consumer forums between June 25 and 29, 2025. A total of 213 valid surveys
were obtained and used in the analyses. No clustering or stratification by age, income, or location was performed
before sampling, as the study aimed to achieve heterogeneous participation within a voluntary and accessible
population rather than a representative demographic distribution. However, to ensure diversity, the sample included
participants from various provinces with varying age, education, and income groups, as shown in Table 1. The sample
size of 213 used in this study exceeds the threshold value of 200 recommended for structural equation modeling
(SEM). In the literature, SEM samples are classified as small (<100), medium (100-200), and large (>200), with
sample sizes above 200 considered sufficient for statistical analysis (Bilici, 2024). The PLS-SEM method, in
particular, is a preferred technique for testing complex structural models due to its flexibility in working with small
and medium-sized samples without the need for a normal distribution assumption. In this regard, the 213 participants
in the study fall into the “large” sample category and are considered statistically sufficient for PLS-SEM application.
Additionally, the fact that each structure in the model is represented by a sufficient number of indicators increases the
reliability of the analyses and the testing power of the model.

The questionnaire form used as the data collection tool was created based on scales whose validity and
reliability have been tested in the literature. Participants were asked to evaluate a series of statements measuring each
concept using a 5-point Likert scale (1: Strongly Disagree, 2: Disagree, 3: Undecided, 4: Agree, 5: Strongly Agree).
The food nationalism variable was measured using the variable developed by Aytop, Aytekin, and Aktas (2023)'s
study on the effect of ethnocentrism on the intention to purchase local products; the adulteration perception variable
was taken from Djekic and Smigic's (2023) study examining consumer-oriented food adulteration perceptions in
Serbia and Montenegro; the perceived price and attitude toward imported goods variables are adapted from Bilici's
(2024) study on perceptions of natural honey and purchasing behavior; and the intention to purchase imported goods
is adapted from the scale developed by Klein, Ettenson, and Morris (1998) within the framework of the hostility
model.

All scales were modeled based on Ajzen's (1991) Theory of Planned Behavior and designed to explain the
causal relationships between attitude, belief, and behavioral intention. The reliability of the items in the questionnaire
was tested using Cronbach's a coefficient, and all scales were found to be above the acceptable level. In this context,
the internal consistency of the scales was calculated as 0.86 for food nationalism, 0.76 for adulteration concerns, 0.81
for price perception, 0.93 for attitude toward imported goods, and 0.77 for purchase intention. These values indicate
that the scales are both reliable and suitable for testing inter-structural relationships. The main reasons for choosing
the PLS-SEM method are the exploratory nature of the model, the relatively large number of variables, the reflective
nature of the measurement models, and the sample size being sufficient for the PLS algorithm. Additionally, PLS-
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SEM offers analytical advantages compatible with the purpose of this study due to its non-parametric structure, which
does not require the assumption of multiple normality, and its ability to handle complex models (Sarstedt et al., 2021).

RESEARCH FINDINGS

Demographic characteristics of survey participants

The findings regarding the demographic profile of the participants are presented in detail in Table 1. The table
provides a general view of the basic socio-demographic characteristics of the individuals.

Table 1. Distribution of demographic characteristics of participants

Variable N %

Gender Male 111 52.11%
Female 102 47.89%

18-25 75 35.21%

26-35 42 19.72%

Age 36-45 68 31.92%
46-55 21 9.86%

56 and above 7 3.29%

High school and below 20 9.39%

Education Two Year Degree 38 17.84%
Undergraduate 117 54.93%

Postgraduate 38 17.84%

Private Sector 95 44.60%

Job Self Employment 65 30.52%
Public Sector 41 19.25%

Retired 12 5.63%

40.001 - 60.000 TL 63 29.58%

20,000 TL and below 60 28.17%

Income 30.001 - 40.000 TL 31 14.55%
80.001 TL ve tizeri 24 11.27%

20.001 - 30.000 TL 23 10.80%

60.001 - 80.000 TL 12 5.63%

Married 113 53.05%

Marital Status Single 100 46.95%

According to Table 1, when the demographic profile of the 213 participants in the study is examined, it is seen that
the gender distribution is balanced, 52.11% of the participants are male and 47.89% are female. The highest share
among the age groups is the 18-25 age group with 35.21%, followed by the 36-45 age group with 31.92% and the 26-
35 age group with 19.72%; the rate of participants aged 46 and over is 13.15%. It is seen that the majority of the
participants at the level of education are bachelor's degree graduates (54.93%), and there are similar rates of
postgraduate (17.84%) and associate degree (17.84%) graduates, while those with high school or below education
remain at 9.39%. 44.60% of the participants work in the private sector, 30.52% work for themselves, while 19.25%
work in the public sector, and 5.63% are retired. The largest share in the income distribution is in the 40,001-60,000
TL band with 29.58%, followed by the 20,000 TL and below income group with 28.17%; the rates of other income
brackets are distributed as 14.55% (30,001-40,000 TL), 11.27% (80,001 TL and above), 10.80% (20,001-30,000 TL)
and 5.63% (60,001-80,000 TL). Finally, 53.05% of the participants are married and 46.95% are single, and the sample
exhibits a relatively balanced structure in terms of marital status.
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Table 2. Measurement model analysis results

Average
. . Cronbach's Composite Variance
Expressions Factor Loadings Alpha Reliability - CR Extracted
(AVE)
Food Nationalism (FNation)
Preferring domestic agricultural products is important because 0759
it contributes to the Turkish economy. ’
When I buy domestic agricultural products, I feel happy that I
. . 0.789
am supporting Turkish farmers.
A real citizen should support domestic agricultural products
. . 0.807
instead of imported products.
The excessive pref.erepce of importe.d agricultural products 0731 0863 0.869 0548
creates an economic risk for domestic producers.
1 think that domestic agricultural products should be protected 0.781
and encouraged in our markets. ’
Preferring foreign brands when there are domestic agricultural
products can have negative consequences in terms of national 0.647
production.
Even if it is costly in the long run, I prefer Turkish products. 0.651
Falsification Perception (Fals)
I am careful about the risk of adulteration when purchasing 0553
imported agricultural products. ’
1 believe that there have been more counterfeit imported 0811
agricultural products on the market in recent years. ’ 0758 0821 0582
I am concerned about food adulteration activities in imported ’ ’ ’
. 0.893
agricultural products.
I believe that counterfeit imported agricultural products can
. 0.754
cause serious health problems for consumers.
Perceived Price (Price)
The prices of imported agricultural products that are natural and
. . . 0.840
high quality are usually high.
Imported agripultural products provide benefits that are worth 0821 0.809 0833 0722
the money paid.
The price of an imported agricultural product is an indicator of 0.887
the quality of that product. )
Attitudes towards Imported Goods (Att)
I think imported agricultural products are healthy. 0.854
I think imported agricultural products are beneficial in terms of 0922
nutritional value. ’ 0.927 0.927 0.820
I trust imported agricultural products. 0.940
I think imported agricultural products are of high quality. 0.905
Intention to Buy Imported Goods (Intention)
I avoid buying imported agricultural products whenever 0.789
possible. ’
1 prefer to buy domestic agricultural products when available. 0.616
I don't like the idea of having imported agricultural products. 0.785 0.769 0.789 0.519
I feel guilty if I buy an imported agricultural product. 0.743
If domestic and imported agricultural products are equal in 0.654

quality, I would rather pay more for domestic products.

The findings regarding the measurement model in Table 2 show that the scale has generally acceptable
reliability and validity levels. Three items (two food nationalism, one attitude) were eliminated because their factor
loadings were below 0.40; the loadings of the remaining items were in the range of 0.553—-0.940 and were above the
0.40 threshold recommended in the literature (Rianto et al., 2024; Li & Lay, 2024). Cronbach’s a and Composite
Reliability (CR) values in all dimensions were above 0.70, and Average Variance Extraction (AVE) was above 0.50,
meeting the classical acceptance limits (Hair et al., 2014). Thus, the scale was found to be statistically robust in terms
of both internal consistency and convergent validity; it was confirmed that it can be used safely in the subsequent
structural model stages.
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Structural equation modeling (SEM) results
Table 3. Discriminant validity findings according to the Fornell-Larcker Criterion

) (@) (3) (©) (%
Attitudes towards Imported Goods (1)  0.906

Falsification Perception (2) -0.186  0.763

Food Nationalism (3) -0.256 0415 0.740

Intention to Buy Imported Goods (4) -0.377 0420 0.574  0.721
Perceived Price (5) 0.795 -0.109 -0.167 -0.133  0.850

In Table 3, the value of each construct is higher than its relations with other constructs. This shows that each
scale measures its own subject better than the others. In other words, each concept is clearly separated from each other
without being mixed with other concepts (Fornell & Larcker, 1981), and therefore, it is seen that the Fornell and
Larcker criterion is met.

Table 4. Discriminant validity findings according to the HTMT Ceriteria

) @ &) “4) 6)

Attitudes towards Imported Goods (1)

Falsification Perception (2) 0.212

Food Nationalism (3) 0.268 0.548

Intention to Buy Imported Goods (4) 0435 0.594 0.701

Perceived Price (5) 0.884 0.130 0.188 0.193

Discriminant validity was additionally tested with the HTMT (Heterotrait-Monotrait) ratio method. Table 4
shows the HTMT values between the constructs. HTMT is a single measure of the correlations of two different
constructs and should be below 0.85 as a discriminant validity criterion (above 0.90 is also used in the literature)
(Henseler et al., 2015). According to the HTMT ratios obtained in Table 4, the HTMT value for most dimension pairs
in the model is below 0.85. The closest situation to the limit value was seen in the HTMT ratio between Attitude and
Perceived Price, which was calculated as 0.884. This value is slightly above the 0.85 limit; however, it is below the
0.90 threshold accepted in the literature. Therefore, although there is a high correlation between Attitude and Price
perception, the HTMT value of 0.884 shows that these two constructs are still separated and are not exactly the same
construct. In general, the fact that the HTMT ratios between all constructs remain below 0.90 confirms that the
discriminant validity of the model is achieved.

As a result, all the reliability (internal consistency) and validity criteria were met within the scope of the
measurement model evaluation. Cronbach’s a and CR values of all constructs were at acceptable levels; AVE values
fulfilled the requirement of explaining at least 50% of the variance. In addition, it was shown that the scales could be
sufficiently distinguished from each other using the Fornell-Larcker and HTMT criteria. These findings reveal that
the survey scale is psychometrically satisfactory and provides a suitable basis for proceeding to the structural model
analysis.
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Figure 2. PLS-SEM Analysis results
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Table 5. PLS-SEM Analysis results

Standardized Beta Standard

PATHS Coefficient deviation T value P values Results
Food Nationalism -> Attitudes towards
H, Imported Goods -0.103 0.045 2.281 0.023  Accepted
H, Falsification Perception -> Attitudes towards -0.060 0.049 1223 0221  Rejected
Imported Goods
Perceived Price -> Attitudes towards
H; Imported Goods 0.771 0.041 18.684 0.000  Accepted
H Attitudes towards Imported Goods -> 0377 0.077 4893 0.000  Accepted

Intention to Buy Imported Goods

After the measurement model was found to be suitable, it was seen that the relationships between the constructs
in the research model were suitable for performing structural equation modeling. Table 5 summarizes the path
coefficients in the structural model, hypothesis testing results, and statistical significance of each relationship. A total
of four research hypotheses (H;—Hs) were tested, and the results are presented separately for each hypothesis below:

Within the scope of Hj, the effect of food nationalism on the attitude relationship was evaluated. The calculated
coefficient was = —0.103 and the effect was statistically significant (t = 2.281, p = 0.023). This result shows that
individuals with a high tendency to support domestic products have a more negative attitude towards imported
products. H; was supported accordingly. However, the magnitude of the effect is limited; although food nationalism
significantly affects attitude, its effect is weak. This finding is consistent with the consumer ethnocentrism literature;
it has been shown in many studies that ethnocentric tendencies negatively affect attitudes towards foreign products
(Shimp & Sharma, 1987; Sharma et al., 1994). Although nationalism is effective in the current study, it is seen that
consumers give more importance to evaluations such as price, and attitudes are essentially shaped by such perception
(Balabanis & Diamantopoulos, 2004).

Within the scope of H», the relationship between adulteration concern and attitude was tested. The coefficient
obtained was § =—0.060 and the effect was statistically insignificant (t=1.223, p =0.221). This shows that adulteration
concern in imported agricultural products does not have a significant effect on consumer attitudes. H, was therefore
not supported. The result contradicts theoretical expectations that food safety concerns generally negatively affect
product perception (Spink & Moyer, 2011). However, the fact that its effect remained weak here suggests that
consumers either see the risk of adulteration as low or do not reflect it in their general attitudes. In particular,
associating imported products with reliable brands or countries may trivialize this risk. Similar ineffectiveness has
been reported in the literature in consumer groups with low adulteration awareness. In this study, it is seen that the
main factors shaping attitude are perceptions such as quality and price. The effect of attitude on purchase intention
was examined.

Within the scope of Hs, the relationship between perceived price and attitude was tested. The coefficient
obtained is B = +0.771 and the effect is highly significant (t = 18.684, p = 0.001). This finding shows that perceived
price has a strong and positive effect on consumer attitudes. H3 was strongly supported in this direction. The price
scale reflects the perceptions that high price is an indicator of quality, that the product is worth it and that it gives
confidence. Consumers with this perception approach imported products more positively. A high coefficient shows
that perceived price is the most determining factor of attitude. This situation overlaps with the price-quality perception
in the marketing literature; consumers often associate high prices with high quality (Rao & Monroe, 1989; Zeithaml,
1988). Similarly, it is consistent with previous findings that prestigious and expensive imported products are perceived
more positively (Lichtenstein et al., 1993).

The effect of attitude on purchase intention was examined within the scope of Hs. The calculated coefficient is
B =-0.377 and the effect is statistically significant (t = 4.893, p = 0.000). The purchase intention scale is reverse
scored; therefore, a negative coefficient actually indicates a positive behavioral intention. This result shows that
individuals with a positive attitude towards imported products are less likely to avoid purchasing these products. In
other words, as positive attitudes increase, the tendency to purchase imported products also increases. Hs was
supported in this direction. The findings are consistent with classical theories that suggest that attitude is a determinant
of behavioral intention. According to Ajzen's (1991) Theory of Planned Behavior, attitudes are the main determinants
of intention.
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Table 6. Results for R?, Q?, {2, and VIF

PATHS R? Q? VIF |
Food Nationalism -> Attitudes towards Imported Goods 1.230 0.024
Falsification Perception -> Attitudes towards Imported Goods 0.650 0.636 1.210 0.008
Perceived Price -> Attitudes towards Imported Goods 1.031 1.648
Attitudes towards Imported Goods -> Intention to Buy Imported Goods 0.142 0.036 1.000 0.166

In structural equation modeling, if the R? value is above 0.75, it is considered high, if it is around 0.50, it is
medium, and if it is at the level of 0.25, it is considered low explanatory power (Hair et al., 2011; Sarstedt et al., 2017).
A Q? value greater than zero indicates that the model has predictive validity (Hair et al., 2011; Gotz et al., 2009). If
the 2 value is between 0.02—0.15, it is small, if it is between 0.15-0.35, it is medium, and if it is above 0.35, it indicates
a large effect size (Hair et al., 2014). A VIF value below 5 indicates that there is no multicollinearity problem (Hair
et al., 2011; Sarstedt et al., 2017).

In the evaluations regarding the structural model, the general suitability of the model and the explained variance
of the dependent variables were examined through Table 6. The R? value of the attitude variable towards imported
goods is 0.650, indicating that 65% of the variance of this variable is explained by food nationalism, concern about
adulteration and perceived price variables. In the context of social sciences, this rate indicates a medium-high level of
explanatory power (Chin, 1998). In contrast, the R? value of the intention to purchase imported products variable was
determined as 0.142, and this result shows that the model is weak in explaining this variable. When the Q? coefficients
are examined, the value of 0.636 calculated for the attitude variable is quite high, indicating that the model has a strong
predictive ability on this variable. The Q? value obtained for the intention to purchase is 0.036, and although it is
positive, it is low, revealing that the predictive power of the model in this area is limited.

In the effect size (f?) analysis, the f2 value of perceived price on attitude was found to be very high at 1.648.
This clearly shows that price perception plays a central role in determining attitude. The f* value of food nationalism
on attitude is small at 0.024, while the concern about adulteration is negligible at 0.008. On the other hand, the effect
of the attitude variable on purchase intention is moderate, with an f> value of 0.166. This shows that attitude is an
important factor affecting intention, consistent with the general findings in the literature. Finally, the VIF (Variance
Inflation Factor) values calculated to evaluate the multicollinearity problem in the model are around 1 in all variables.
This reveals that there is no multicollinearity problem among the independent variables and that the model does not
violate the structural assumptions (Hair et al., 2011; Kock, 2015). In general, it is seen that the model has a strong
explanatory and predictive power for the attitude variable and a limited explanatory and predictive power for purchase
intention; especially the effect of price perception is quite evident.

CONCLUSION AND DISCUSSION

The findings of this study largely coincide with theoretical expectations in the literature. As expected (Sertoglu
& Catli, 2017; Sahin & Sanci, 2017), food nationalism negatively affected attitudes ( = —0.10, p < 0.05), but the
magnitude of this effect was limited (f> = 0.024). This shows that consumers make decisions not only with national
feelings but also with rational reasons such as quality, health and price. In fact, Kilic & Aydin Eryilmaz, (2020)
emphasized in their study that consumers tend to prefer attractively priced or high-quality foreign products.

However, the effect of adulteration anxiety on attitudes was not found to be statistically significant in the study
(B =-0.06, p > 0.05). This suggests that participants either perceive the risk of adulteration as low or their concerns
about countries of origin that they trust are weaker. Although it has been reported in the literature that perception of
adulteration has negative effects on attitude (Spink & Moyer, 2011; Djekic & Smigic, 2024), no significant effect was
observed in this study. This result supports the finding in Kili¢ & Aydin Eryilmaz (2020) and Meerzan & Gustafson
(2019) studies that consumers do not have trust issues in imported products from countries of origin they trust.

The most striking finding is the effect of perceived price on attitude (B = +0.77, p < 0.001). This variable was
the strongest determinant of attitude. This result is consistent with the findings of Karabag et al. (2013); Kili¢ and
Aydm Eryilmaz (2020). These studies revealed that price perception has a positive effect on purchase intention. In
contrast to this result, as Heinsalu (2018) mentioned in his study, companies should address the issue together with
the psychological and socio-cultural perceptions of consumers regarding the prices of imported agricultural products.
Price perception also reflects beliefs that the product is of high quality, worth the money, and provides confidence.
These results are consistent with the price-quality relationship suggested by studies such as Zeithaml (1988), Rao &
Monroe (1989), and Lichtenstein et al. (1993) and support these theories in the context of agricultural imports.
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In the analysis findings of this study, it was observed that the consumer's attitude towards imported goods has
a significant and positive effect on purchase intention. This result largely coincides with the theoretical expectations
in the literature. In the consumer behavior and international trade literature, it is emphasized that positive attitudes
towards imported products are an important determinant that directly affects the consumer's purchase behavior.
Attitude is positively related to intention as it reflects the consumer's general evaluation, emotional tendencies, and
judgments regarding foreign products (Baynis & Gegti, 2022).

In this context, the positive relationship obtained is consistent with the findings of Onurlubas and Altunisik
(2019) showing that the preference for domestic goods in the food sector affects the attitude towards imported
products. In addition, as stated by Balabanis and Diamantopoulos (2016) and Yurtsever (2021), the fact that
individuals with a global identity prioritize values such as quality and prestige and develop more positive attitudes
explains this positive effect on intention. The findings that factors such as adulteration concerns and product safety
shape attitudes (Kili¢ & Eryilmaz, 2020) and that products from developed countries are found to be more reliable
support positive attitudes are also consistent with the results of this study. Therefore, the analysis finding is in line
with the general acceptance in the literature that individual, cultural and economic factors shape purchase intentions
through attitudes.

As a result, while the study confirms the effect of attitude on intention, it draws attention to the lower than
expected effect of adulteration concerns and the determining power of price perception. Food nationalism
demonstrates the role of national values with its limited effect; however, consumers' evaluations based on benefits
often override emotional or ethical concerns. This reveals the weight of the utilitarian approach in consumer behavior.

The research findings offer important practical implications for marketing managers, import strategy makers
and food safety authorities. Consumers’ price-focused approach, especially the belief that the perceived high price of
imported products is an indicator of quality, should shape managerial decisions. On the other hand, the effect of
nationalist-based attitudes, although limited, is present and should not be ignored. The strategies and policies that can
be developed in light of the findings are summarized below:

Marketing Strategies: Companies marketing imported products should design their pricing strategies in a way
that positively affects consumers’ perception of quality. Since the findings show that consumers perceive high-priced
imported products as high-quality and reliable, positioning and value communication in the premium segment become
important. Brand managers can reinforce the consumer’s perception of “value for money” by emphasizing the superior
quality, nutritional or health benefits of the product that are worth its high price. In addition, segmentation strategies
can target segments with low levels of consumer ethnocentrism and a global perspective; young consumers who are
more cosmopolitan and open to foreign brands should be prioritized in marketing campaigns for imported products.

Import Policies: Policy makers should focus on providing competitive price advantage in imported food
products by taking into account the price sensitivity of consumers. Customs duties and incentive policies can
contribute to the development of positive attitudes by consumers by keeping imported product prices at reasonable
levels. Considering the importance consumers attach to price in the study, price stability should be considered as much
as supply security in import policies. In addition, without completely ignoring the motivation of consumers to support
domestic producers, the indirect contributions of imported products to the national economy (e.g. distribution channels
that create employment, taxes, etc.) should be explained transparently. Thus, import policies can be supported with a
communication strategy that will balance nationalist sensitivities in order to increase social acceptance.

Consumer Confidence and Food Safety Practices: Although adulteration concerns did not have a significant
effect on attitudes in this study, proactive measures are critical in terms of food safety and consumer confidence.
Consumers should be assured about the origin of imported products, production standards, and supply chain
transparency. Importing companies and supervisory institutions can eliminate possible adulteration concerns by
documenting the originality of products with product certifications, quality marks, and traceability systems. Food
adulteration is seen as a threat to public health on a global scale (Spink & Moyer, 2011); therefore, in Turkey, control
mechanisms for imported food products should be continuously improved and the awareness level of consumers
should be increased. In order to instill confidence in consumers, the results of periodic controls and analyses can be
shared with the public, thus establishing trust without revealing latent concerns.

Managing Nationalist Tendencies: Local producers and importers should develop a communication language
by taking into account the nationalist tendency in consumers. Local product campaigns can win the hearts of
ethnocentric consumers with marketing messages themed as “use local products”. On the other hand, imported brands
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can implement “glocalization” strategies to neutralize nationalist attitudes: For example, steps such as adapting
products to local culture, making references to Turkish culture on their packaging and advertisements, or emphasizing
that they have invested in Turkey can make foreign brands more “local-friendly” in the eyes of consumers. Thus,
imported products can soften the perception of “foreign”, create an image that respects national identity, and reduce
ethnocentric barriers. As a result, adopting an approach based on trust and national values in marketing and
communication activities will both increase consumer satisfaction and contribute to the sustainability of both the local
and imported product ecosystem in the long term.

LIMITATIONS

Although this study provides meaningful insights in the field of agricultural imports and consumer behavior, it
also brings with it some limitations. The sample of 213 people collected online with convenience sampling may not
fully represent the wider population as it is limited to volunteers using the internet. It is recommended to collect more
comprehensive data with different demographic and regional groups with probability sampling methods in the future.
In addition, the study focused only on certain variables (food nationalism, price perception, adulteration, anxiety,
attitude and intention) and excluded factors such as brand image, perceived quality, health anxiety and income level.
Including these dimensions in future studies will make the model more comprehensive. Finally, the fact that the
findings were obtained only with quantitative methods may lead to some contextual dynamics being overlooked;
therefore, mixed-method studies supported by qualitative data collection techniques are recommended. Furthermore,
this study did not differentiate between conventional, organic, and GMO-based imported agricultural products. Future
research should consider these distinctions to capture more nuanced patterns in consumer behavior.
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